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INTRODUCTION 


In the books that deal with the “Trans-Himalaya’”’ region 
there is the greatest confusion in the way the term ‘Western 
Tibet” is applied. The term may mean any place from the arid 
region, north of Sikkim, to the Karakoram Mountains, on the road 
to Turkestan. The result is that when the record ‘Western Tibet’’ 
appears in Hooker’s Flora of British India (22)* one knows very 
little about where the specimen really came from. Even when the 
name of the collector is given, the source of the specimen cannot 
always be determined, as several explorers travelled extensively. 
As a result, a number of the species mentioned in the check list 
in the second part of the present paper may not grow in Ladak, 
but they are listed for the sake of completeness. 

The region with which this paper deals is properly called Ladak 
to distinguish it from the other parts of Little or Western Tibet. 
Its inhabitants are largely Tibetan Buddhists and its flora is 
closely related to that of Tibet proper, but it is under the political 
control of Great Britain, being a part of the dominions of the 
Maharajah of Kashmir. Hemsley and Pearson’s list of the plants 
of Tibet (20) does not include those from this region. 

In their Flora Indica (23) Hooker and Thomson limit Ladak to 
a narrow strip on each side of the Indus, but I shall follow Neve’s 
Tourist Guide (1913 edition).+ According to Neve:—‘‘Ladak is a 
large tract of country including Rupshu, Zanskar, Nubra, as well 
as Middle Ladak, and the lofty plateaux south of the Karakoram. 
It contains the loftiest inhabited districts in the world. No part 
is below 9,000 ft. and a large portion of the population live at 





* The numbers refer to the Bibliography at the close of the second part of this 
paper. 
+ Neve, A. Tourist’s guide to Kashmir, Ladakh and Skardo. 10913. 
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elevations of from 12,000 to 15,000 feet. Whilesthis is the height 
of the valleys and plateaux, the mountain ranges average from 
17,000 to 21,000 feet and many peaks are 25,000 feet high.”’ 

In the check list of plants an effort has been made to list those 
reported from the region as given by Neve, using the “Great”’ or 
Snowy Range as the boundary on the Indian side, Baltistan on the 
west, the foot of the Karakorams on the north, Tibet on the east 
and also on the southeast. 

One of the most characteristic features of Ladak is the Indus. 
The main caravan routes follow it or its branches and the villages 
are all placed so that they can get a little of its water for the 
fields. In fact, Ladak might be called the part of the drainage 
system of the Indus above 8,500 feet. The next lower part is 
called Skardo or Baltistan. 

Contrary to the popular opinion, Tibet, including Ladak, is a 
very rugged country, rough, rocky and stony with countless 
mountain peaks and sandy desert valleys. The level places are 
either troughs between the mountains or the basins of extinct lakes. 
The further into the country one penetrates the more rounded 
are the hills and the gentler the slopes of the valleys, because of 
the smaller amount of erosion. There are many things that indi- 
caté that the Indus has been. doing efficient work in clearing out 
the valleys near Kashmir, such as its deep gorges, the V-shaped 
valleys and the old marks of higher levels. Other great rivers 
are doing the same thing farther east. 

Of the parts of Ladak visited, Rupshu is the least eroded. 
The whole country is above 15,000 feet and is extremely cold, 
barren and desolate. Springs are sometimes a day’s journey 
apart and many valleys seem without any water. Many streams 
dry up before they reach a permanent river and in other places 
are shallow saline lakes, devoid of outlets. Despite its great 
altitude eighty flowering plants were found. There are prac- 
tically no cryptogams. Both the flora and the topography re- 
semble that of Tibet proper. 

At the other extreme, Suru is supplied with much more water. 
‘The snow line is much lower and there are many streams and 
springs. The valleys in Suru are deep and the flora is more like 
that of Kashmir than that of Tibet. Dras is aiso more fertile 
than the rest of Ladak. 
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GEOLOGY 


Although the geology of Ladak is not very well known, the 
following interesting facts are gathered from Burrard and Hayden 
(8) -— 


‘All the geologic series is reproduced in Tibet from almost the earliest till 
modern times. Tibet, counting everything behind the great Himalayan range, 
consists of more than 20,000 feet of sediments, almost entirely of marine origin and 
represented by such rocks as slate, sandstone, conglomerate and limestone. Along 
its southern border it is in contact with the Himalayan granite which throws out 
branches ramifying through and metamorphosing the sediments. 

‘‘During almost all geologic time all of Tibet and the northern slope of the 
Himalayas was under a sea which at one time stretched to China and at another 
to the Mediterranean. The region kept subsiding and subsiding and later was ele- 
vated. In Cambrian timesit is be:ieved that Tibet and North America were joined, 
as the fossils are similar while they differ from those of Europe. At the close of the 
Cambrian this sea (the Tethys of Suess) linked up with the Palaeozoic sea of Europe. 

‘*Crystalline and metamorphic rocks, granite, gneissand schist cover the greater 
part of northern Kashmir, including Baltistan and west to the mountains.of Afghan- 
istan. To the east they run through northern Ladak. In eastern Kashmir they 
constitute much of Zanskar.’’ 

In view of the agreement among geologists that the elevation 
of the Himalayas has taken place in very recent time, and that 
Tibet, including Ladak, was under a sea which piled up tre- 
mendous sedimentary deposits until the Tertiary period, the flora 
can not be considered an old one. Nevertheless, the Russian 
botanist, Maximowicz (27), who worked on the plants of the un- 
tiring Tibetan explorer Prejevalsky, says that the flora is extremely 
ancient. 

As the Workmans and other travellers have remarked, Ladak 
and Baltistan are lands of rock ruin. In the summer the heat in 
the daytime is so intense and it is so cold at night that the moun- 
tains are cracked and crumbling and there are huge talus slopes 
at their feet. Even in the winter Moorcroft reports that the 
heat may be intense for an hour or two in the sun, making a 


great daily variation in temperature. 


CLIMATE 


Ladak is almost cloudless in the summer time and the glare 
from the bare rocks and the sand is so intense that travellers 
must wear smoked glasses and pith helmets and must take especial 
care to protect the skin. Sun temperatures are so high that it 
is a wonder that any plant can live out in the deserts. India is 
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noted for its heat but the Workmans found that the sun tem- 
peratures in India rarely go to 170° F. At altitudes of 14,000- 
19,000 feet, however, they obtained maximum temperatures of 
from 183° to 204° F., although it was from 47° to 60° in the 
shade. The result is that one frequently finds it uncomfortably 
cool in the shade of a great rock while the sand is blazing hot in 
the sun. 

The plants, therefore, that are not in damp places are exposed 
to extremes of temperature. This is true even in the winter time, 
for although a little snow falls, it does not lie long in the valleys. 
The missionaries at Khalotse, however, told us that the Indus 
remains frozen over during a part of the winter at least. 

The growing season in Ladak is a very short one, even in the 
lower parts, and a traveller who visits the country only in July 
and August can therefore find the great majority of the species. 
There are several causes for this. In the first place, there is no 
rainy season to give birth to an ephemeral desert flora such as we 
have in the American Southwest. ' In the second place, plants that 
are in fruit at one altitude can be found in flower at higher alti- 
tudes. Further, most of the wild flora, excluding the annual 
weeds in the villages, is perennial and the leaves can be found 
even if the flowers are missing. 

At Leh, Moorcroft reported that frosts began early in Sep- 
tember and continued until May. Barley sown May 1oth was cut 
September 12th. At Spituk, nearly 1,000 feet lower, he says that 
it took barley only two months to mature. Strachey says that 
in western Tibet elevations below 14,000 feet appear to be exempt 
from night frost for the greater part of the summer quarter. At 
15,500 feet it freezes every night in the year. At 18,000—-19,000 
feet it thaws only during the afternoons of July and August. While 
we were. in Rupshu in August we suffered greatly at night from 
the cold. One night half an inch of ice formed and the thermom- 
eter registered 21° F. 

The country is practically without rainfall. The average at 
Leh is about three inches a year. Usually what precipitation 
there is falls at night and only on the mountain ridges and passes. 
A number of times in July and August we noticed that a light 
blanket of snow fell on the mountain tops while there was no 
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precipitation in the valleys. This is the reason that up to a 
certain altitude the number of species tends to increase instead of 
decrease. Even passes like the Fotu and Namika that are not 
near perpetual snow have more plants near the summit than in 
the deserts that have to be crossed in the ascent. 


BOTANICAL EXPLORATIONS 


Considering its remoteness, Ladak has been visited by a sur- 
prisingly large number of explorers who collected plants. This is 
due to the fact that it is on the only practicable highway from 
India to Central Asia, since Afghanistan is closed, and because it 
has been the base of a great deal of Tibetan exploration. 

Despite its many visitors and the abundance of meager refer- 
ences the only attempt to bring together the work of the different 
visitors is that of the Flora of British India by Hooker (22) and 
here of necessity the plants are scattered through the seven volumes 
in their natural arrangement. Hooker never visited the North- 
west Himalaya himself but we would be lost without his book. 
When we use Hooker’s volume we are tempted to complain of the 
indefiniteness of many descriptions, the lack of keys to genera, » 
and the ‘‘lumping of species’; but when we consider that he has 
done for British India what no one has done for the United. States 
we are thankful indeed. 

It is probable that the first Europeans to visit our region were 
the Jesuits, Desideri and Freyre, who passed through Ladak in 
17:4 on their way to Lhassa, but they have given us no botanical 
information. It was not until the expedition of Dr. Moorcroft, 
from 1819 to 1825, that we learn anything first-hand. In 1812 
he had gained experience by penetrating into Tibet and exploring 
the region of the sacred Lake Manasarowar. In 1819 he started 
with Trebeck and Guthrie in an attempt to open up Central Asia 
to British trade. He entered Ladak from Lahoul, crossing over 
the Baralacha Pass and penetrating to Leh wa Rupshu. He 
desired to press on to Turkestan, but although he waited about 
two years he failed to get permission from the authorities because 
of the jealousy of the Kashmir merchants. During his stay, 
however, he took time to explore Nubra, Zanskar, Dras and other 
parts of the country. He was not a botanist but he took a keen 
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interest in the agriculture of the people and the plants that might 
be useful elsewhere. Though his book (29) is nearly a hundred years 
old it is the best account of the crops and methods of cultivation. 
The few specimens he collected were sent to Wallich or Royle. 

Vigne (38), who visited Kashmir, Astor, Skardu and Ladak 
in 1835, collected ninety species, but some were in such bad shape 
that Royle could not determine them. 

Falconer, who was in charge of the Saharunpur Gardens, 
collected a little later (1839?) in Kashmir and Baltistan but he does 
not seem to have penetrated into Ladak any further than Dras. 

The best collecting that has been done was probably by 
Thomas Thomson (36, 37), from 1847 to 1848. He was botanist 
to the Tibetan Boundary Commission appointed by Lord Hard- 
inge. Captain Henry Strachey, another keen observer, was in 
charge of the survey. Western Tibet was explored from Spiti to 
the Karakorams and large collections were accumulated which 
were widely distributed. Most of the Ladak specimens in the 
herbarium of the New York Botanical Garden were collected at 
this time. 

In 1848, Richard Strachey (35) with J. E. Winterbottom, 
visited Lake Manasarowar and explored the Tibetan course of 
the Sutlej. This is really outside of Ladak but the flora is much 
the same. The next year, with his brother Henry, Richard 
Strachey went in from Ladak and explored Hanle and the Tibetan 
province of Guge. We are indebted to these three men fora grea c 
deal of valuable botanical and geographical information. 

From 1855 to 1857 the Schlagintweit brothers (32) visited 
the Himalayas, crossing Ladak and going into Tibet. They were 
not botanists but they collected plants carefully and their collec- 
tions have been worked up by different specialists. 

About 1862, while on a pleasure trip, William Hay made a 
collection of Rupshu plants to which Hooker had access He does 
not seem to have published anything. 

J. L. Stewart (33), about 1868, made a botanical tour through 
~Rupshu and Ladak. Although he mentions some of his findings 
in his publications he did not publish a complete list. 

In 1873 Henderson and Hume (21), members of the Forsyth 
Mission, published a list of four hundred and twelve plants col- 
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lected in Ladak and Yarkand. About two hundred and seventy- 
six of these are definitely listed from Ladak. 

A great deal of our knowledge of the plants of Gilgit, Skardu, 
and the Karakoram is due to C. B. Clarke (12), although he does 
not seem to have done much, if any, work in Ladak proper. 

J. F. Duthie crossed the Zoji in July, 1893, visited Dras, the 
Deosai Plains, and went back to Kashmir wa Bandipur. In his 
reports (16) he does not list many of the plants he found. 

A. Meebold entered Ladak from Kashmir via the Bhot Khol 
Pass in 1905 and explored parts of Suru, the Kangi region, and 
the road to Dah. He visited Leh and the mlatOnE and has 
published interesting lists of plants (28). 

A number of other men who collected in Ladak did not publish 
anything of their findings. Among these are Lance, Cayley, 
Stoliozka, and the Moravian missionaries, Heyde and Jaeschke. 
Hooker had access to most of these collections. Mention should 
also be made of the illustrated works of Royle (31), Jacquemont 
and Hoffmeister. The last two did not live to reach Europe and 
complete their work but Jacquemont’s plants were published by 
Cambessedes and Decaisne (9), while Klotsch and Garcke (25) 
completed the work of Hoffmeister. Although none of these men 
visited Ladak they explored adjacent regions and their books 
are therefore very useful. 

Recent lists of plants by Conway, Deasy, the Workmans and 
De Filippi of the Abruzzi expedition give us a good idea of the 
flora of the Baltistan and Karakoram region and are useful for 
comparison. The paper by Hemsley and Pearson on the Flora 
of Tibet (20), which covers the work of Thorold, Prejevalsky, 
Hedin and the other Tibetan explorers, is very valuable. 

My own work was undertaken in 1912 and 1913. It covers 
Dras, Suru, Middle Ladak as far up the Indus as Upshi, and the 
region of Rupshu. The only districts that do not seem to have 
been collected in before are the Sapi, Rusi, and Yarungshan Passes 
in Suru and the obsolete road from Bosgo to Khalotse, via Ting- 
mogung. 

Itinerary of my trips.—I entered Ladak July 18, 1912, with 
three other men. We crossed the Zoji Pass (11,500 ft.) from 
Kashmir and followed the main caravan road to Leh (11,500 ft.), 
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arriving there July 30. August 2 we climbed to the Khardong 
Pass (17,500 ft.) but a snowstorm made it impossible to see what 
grew near the summit. This was the highest point reached in 
IQI2. 

Leaving Leh we returned to Kashmir by another route. From 
Bosgo we took the old and higher road via Timisgam and Ting- 
mogung, rejoining the new road at Khalotse. August 14 we left 
the main path below Moolbeck and turned off toward Suru, 
crossing the Sapi La (16,000 ft.) on the 16th and visiting the 
Pakartse on the 19th. The 2Ist we crossed the Yarungshan La 
(15,500 ft.) and returned to Kashmir via the Wardwan Valley. 

With another party I returned to Ladak in the same way (via 
the Zoji) in 1913 and arrived at Leh by the end of the month of 
July, staying a week in the vicinity. August 6th we started on 
up the Indus, passing the famous Himis Monastery and leaving 
the Indus at Upshi in order to visit Rupshu, reputed to be the 
highest inhabited part of the world. The inhabitants are nomads, 
depending for their livelihood on their herds of yaks, goats and 
sheep. From Gya we ascended the Takalung La (17,500 ft.) and 
descended to the plains that seem to be the favorite home of the 
wild ass, Equus kyang, and the Tibetan hare. August 9, we 
visited the salt lake called the Tsokar, one of the many Central 
Asian lakes without an outlet. August 12, we crossed the Lacha- 
lung La (16,600 ft.) and the Baralacha (16,000 ft.) the 15th, 
arriving in Kyelang, the main village of Lahoul, the next day. 
Thence via the Rotang and Kulu we went on to Simla. 

Travelling on foot we covered about 400 miles in Ladak each 
summer. Not many novelties were found, though four or five 
things seem to be new. In order to make sure a trip to Calcutta 
or Kew would be necessary. With the exception of a few from 
Kargil (8,700 ft.) my specimens, which amount to about 475 
species, were gathered at altitudes of from 9,000 to 17,500 feet. 


FLORISTICS 


Though the flora on the Indian side of the “Great range’’ of 
the Himalayas, which separates Kashmir from Ladak, is luxuriant 
and abundant, the opposite is true on the other side. In Kashmir, 
forests with Betula utiths at the upper limit are found up to about 
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13,000 feet but there is no forest in Ladak. Trees will grow when 
they are irrigated, or in a rare spot where they can find water 
naturally, but they form a very small part of the covering of the 
country. 

Between Kashmir and Ladak there is, to be sure, a transition 
zone which is possibly widest in the Suru region, Himalayan alpine 
plants being found where there is water far into the heart of Tibet. 
Taking the flora as a whole, however, there could hardly be a more 
pronounced contrast than between these two regions. This is due 
not to altitude but entirely to water relations. The high mountains 
stop the rain-laden clouds and very little moisture gets across. 
Wherever there is enough water from melting snow, which can be 
led out by irrigation ditches to carefully prepared terraces, crops 





Fic. r. An oasis in the Rupshu region, altitude about 15,000 feet. 


and trees flourish. Wheat or barley may be growing on one side 
of an irrigation ditch while desert plants are on the other. These 
ditches are prepared with great care and run along the hillsides 
for long distances. They are conspicuous objects because of the 
border of grass due to the extrat moisture. 

There are, as Meebold also notes, three main elements in the 
flora of Ladak, alpine, desert and oasitic. These three are very 
easily recognizable and separable. The alpine element is largely 
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confined to narrow belts below the melting snows and along the 
upper courses of the streams and does not spread out into the 
valleys. The main part of the country is desert with a flora that 
connects up with Turkestan more than it does with India. The 
flora of the oasis (FIG. 1) iscosmopolitan. <A few things like Lancea 
tubetica, Pedicularis longiflora, and species of Gentsana, which grow 
out in the desert if there is water, are indigenous without doubt, 
but most of the plants are weeds that may be native but are 
probably introduced. When a country has been settled as long 
as parts of Central Asia it becomes difficult to tell what the 
indigenous flora is. 

If one unfamiliar with Ladak were to read through a systematic 
list of the species growing there he would suppose that the flora 
as a whole was mesophytic. This is chiefly because of the large 
number of weeds growing in the villages. As a matter of fact, 
most of the country is desert, but the number of truly xerophytic 
species is not proportionately large. 


Fotu LA AND NAMIKA La* 


The following list of the plants collected on and near the 
barren Fotu and Namika Passes gives an idea of the type of plants 
that are found out in the open, away from the villages, at altitudes 
of from 10,000 to 13,000 feet. Even in this list there are a good 
many, such as the buttercups, the species of Triglochin, the 
gentians, the dandelion and the saxifrages, that grow only near 
springs in the desert. 


Funaria submicrostoma 
Ephedra Gerardiana 
Triglochin palustris 

_ maritima 
Pennisetum flaccadum 
Agrostis alba 
Bromus tectorum 
Polygonum aviculare 
Atriplex crasstfol1a 
Eurotia ceratioides 
Kochia prostrata 


* The Tibetan word ‘‘La 


Silene Moorcroftiana 
Ranunculus Cymbalana - 

“ pulchellus 
Corydalis flabellata 
Lepidum latifolsum 
Sisymbrium Columnae 
Christolea crassifolia 
Sempervivum acuminatum 
Saxtfraga sibtrica | 
Potentilla anserina 

* bifurca 


” signifies Pass. 
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Potentilla muliifida 
Rosa Webhtana 
Caragana pygmea 
Astragalus Munrot 

- macropterus 
nivalis 
Oxytropis cachemirica 
Epilobium Royleanum 
Bupleurum falcatum nigrocarpa 
Ligusticum Thomson 
Primula sibirica 
Androsace villosa 
Acantholimon lycopodioides 
Gentiana humalts 

serrata 
Pleurogyne Thomsont 


bé“ 
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Cynanchum acutum 
Lindelofia Bentham 
Erttrichium strictum? 
Nepeta floccosa 
Stachys tibetica 
Lancea tibetica 
Pedicularis longiflora 
Rubia tibetica 
Lonticera spinosa 

Aster tabeticus 
Erigeron andryaloides 
Leontopodium alpinum 
Chrysanthemum Richteria 
Cousinia Falconert 
Scorzonera divaricata 
Taraxacum officinale 


Suru, YARUNGSHAN LA, SAPI LA, AND Rust LA 


Along the transition zone between Kashmir and Ladak almost 


any Kashmir plant that will live above 10,000 feet may be found, 
especially in Suru. Most of the plants are alpine mesophytes. 
Only 10 per cent. of these were also found in Rupshu, and they 
are forms like Delphinium Brunonianum, Potentilla bifurca, Leon- 
topodium, Taraxacum, and A ster heterochaeta, which are widespread 
at high altitudes.’ Most of the plants in my list, that do not seem 
to have been reported before from Ladak, are from this transition 
region and are common Kashmir types. Examples are Podo- 
phyllum Emod1, Lavatera Kashmiriana, species of Impatiens, Lotus 
corniculatus, and Astragalus frigidus. Thesame may be said of the 
species from this region which were first collected by Meebold. 
Coming from Kashmir, Meebold was impressed with the 
barren, Tibetan aspects of Suru, but going in the other direction 
later in the summer'I was struck by the greater amount of green 
on the hillsides. While there are no forests and few trees, except 
willows, Juniperus and Lontcera glauca, there is much more her- 
baceous vegetation than in the rest of Ladak and everything indi- 
This increased water supply is no doubt due 
The greater 


cates more moisture. 
to the presence of the Nun Kun peaks and glaciers. 
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cloudiness, too, probably prevents the ground from drying out 
the way it does further into Ladak. 

A list of plants from this region is given below. Definite 
stations will be cited in the second part of this paper. 


Bryum tibeticum 
Cystopteris fragilis 
Juniperus macropoda 
Ephedra Gerardiana 
Andropogon Ischaemum 
Panicum miliaceum 
Phleum alpinum 
Alopecurus himalatcus 
Agrostis alba 
Trisetum subspicatum 
Poa annua 
‘“* nemoralis 
Elymus dahuricus 
Carex rigida 
Juncus membranaceus 
Salix daphnotides? 
Polygonum affine 
. pbolystachyum 
tortuosum 
Axyris amaranthoides 
Stellaria graminea 
Arenaria Griffithi 
“*  foliosa 

Silene vulgaris 

“tenuis 
Lychnis apetala 

“nutans 
himalayensts 
Dianthus anatolicus 
Aquilegia vulgaris pyrenatca 
Delphinium Brunonmianum 
cashmirianum 

Aconitum heterophyllum 


bc“ 


46 


Aconitum Napbellus multifidum 
Anemone rupicola 
Ranunculus pulchellus 
= hirtellus 
Podophyllum Emodt1 
Corydalis Gortschakovi 
Thlaspi arvense 
Draba glactalts 
“alpina 
Chorispora sabulosa 
Sedum Rhodiola 
‘“ astaticum 
Ewersu 
tubeticum Stracheyr 
Sempervivum acuminatum 
Saxtfraga cernua 
. Hirculus indica 
Jacquemontiana 
flagellarts 
Stracheyt 
Ribes orientale 
Potentilla Stbbald1 
m fruticosa Inglisit 
bifurca 
_ argyrophylla 
Rosa Webbiana 
Thermopsts inflata 
Astragalus ttbetanus 
= melanostachys 
himalayanus 
coluteocarpus 
Bn frigidus 
rhizanthus 


é6 


éé 


&é 


éé 


éé 
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Astragalus subulatus 
Lotus corniculatus 
Hedysarum microcalyx 
Cicer songaricum 
Geranium collinum? 
Impatiens brachycentra 
7 Thomsont 
Lavatera kashmirtana 
Hypericum perforatum 
Epilobium latifolium 
“ angustifolium 

Chaerophyllum acuminatum 
Trachydium Roylet 
Pleurospermum Candollat 
Bupleurum falcatum 
Acantholimon lycopodtoides 
Primula Stuarti 
Androsace villosa 
Gentiana Moorcroftiana 
aurea 
tenella 
carinata 
decumbens 
Pleurogyne carinthtaca 
Swertia cordata 

“— pattolata 
Cuscuta capitata 
Myosotis sylvatica 
Scutellaria prostrata 
Nepeta discolor 

“ Jeucolaena 
Dracocephalum nutans 
Phlomis bracteosa 
Lamium album 
Origanum vulgare 
Elsholtz1a densa 
Verbascum Thapsus 
Scrophularia scabtosaefolia 


LADAK, WESTERN TIBET 583 


Lagotts glauca 
Veronica deltigera 
Pedicularis tenuirostris 
= bicornuta 
Galium verum 
‘‘  boreale 
Lonicera glauca 
” aspertfol1a 
microphylla 
Campanula latifolia 
- aristata 
Aster heterochaeta 
Erigeron alpinus multicaults 
- alpinus untflorus 
Leontopodium alpinum 
Anaphalts nubigena 
virgata 
Inula barbata 
‘‘  rhizocephaloides 
Chrysanthemum Richteria 
Tanacetum artemtsio1des 
Allardia glabra 


éé 


bé“ 


nivea 
tomentosa 
* Stoliczkat 
Artemisia amygdalina 
@ salsoloides 
Senecio chrysanthemotdes 
““— arnticoides frigida 
Cremanthod1um Decatsnet 
Arctium Lappa 
Saussurea Jacea 
a albescens 
sorocephala 
Jurinea ceratocarpa 
““ ceratocarpa depressa 
Koelpinia linearis 
Tragopogon pratense? 


66 


66 
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Taraxacum officinale parvulum Lactuca decipiens 
Lactuca Scariola? 
BARALACHA LA 


Farther east, where Rupshu adjoins Lahoul. the plant life is 
very scanty because of the great altitude and because conditions 
of rainfall are very different from those in Suru. Lahoul itself is 
the transition zone to the luxuriant flora of the outer Himalaya. 
On the Baralacha Pass (16,000 ft.) scarcely twenty species were 
noticed, as shown by the following list. On each side of the Pass 
there is a very cold alpine lake that seems too icy for plant life. 
As early as 1820 Moorcroft wrote quaintly of one of them:—‘‘ Not 
a weed deformed its pellucid and tranquil waters. There seemed 
to be no fish in it, nor was any bird or even a fly in its vicinity.”’ 


Carex nivalis Corydalis metfolia 
Oxyria digyna Draba lasiophylla 
Polygonum cognatum Sedum Rhodiola 
* affine Saxifraga sibirica 
"a molliaeforme Potentilla fruticosa pumila? 
Stellar1a decumbens “ argyrophylla leucochroa 
Silene Moorcroftiana Nepeta glutinosa 
Dianthus anatolicus Allardia tomentosa 
Ranunculus hartellus Wernerta nana affints 


Meconopsts aculeata 
RuUPsSHU 


As mentioned earlier, the most Tibetan part of Ladak visited 
was Rupshu. Plants must grow there to an elevation of fully 
18,000 feet, for we found half a dozen species at 17,500 feet. Allof 
the plants listed, with possibly two or three exceptions, grew above 
15,000 feet. Species of Oxytropis, Potentilla, and Nepeta, Sedum 
tibeticum Strachey1, Aster heterochaeta, Elsholtzia pusilla, Delpbhinium 
Brunonianum and Caragana pygmea grew at the upper limit of 
plant life. On hillsides Caragana was the most conspicuous and 
abundant plant, spreading out on the ground in the way juniper 
does in the northeastern United States (Fic. 2). It furnishes the 
chief fuel in these lofty regions. The Delphinium is also a con- 
spicuous plant with much. the largest leaves and flowers of any 
plant near the top of the passes. The blades of its leaves may be 
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two inches in diameter. The wild rhubarb is the only Rupshu 
plant with good sized leaves. They are thick and very coriaceous. 

The wind on the passes is so terrible that the plants that 
grow on the very top are prostrate and scarcely an inch high 





Fic. 2. A shrubby pea, Caragana pygmea DC., the only conspicuous plant in large 
sections of Western Tibet, above an altitude of 14,000 feet. 


with very small leaves and flowers. Examples are Oxytropis 
densa, Potentilla bifurca, P. sericea and Nepeta longibracteata. 


Potamogeton pectinatus Polygonum sibiricum 
Triglochin maritima | Chenopodium album 
Stipa barbata Atriplex crassifolia 
Deschampsta caespitosa - rosea 
Poa pratensis Eurotia ceratioides 
““ nemorahs igulata Salsola collina 
Festuca rubra Stellarta graminea 
Bromus crinitus Arenaria musciformis 
“barbatus “ holosteoides 
‘“ macrostachys Lychnis macrorhiza 
Kobresia schoenoides “ brachypetala 
Carex Moorcroftw Isopyrum grandsflorum 
Urtica hyperborea A quilegia vulgaris viscosa 
Rheum spiciforme _ Delphinium Brunonanum 


Polygonum toriuosum Ranunculus pulchellus 
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Hypecoum leptocarpum 
Corydalis crassifolia? 

stricta 
Lepidium capitatum 
Arabis tubetica 
Alyssum canescens 
Braya alpina 
Christolea crassifolia 
Sedum tibeticum Stracheyr 
Sempervivum acuminatum 
Saxifraga Hirculus indica 
Potentilla tetrandra 

“ _ fruticosa ochreata 
—ambigua 
- bifurca 
a multifida 
sericea 
Caragana pygmea 
Oxytropis densa 

“ lapponica 
microphylla 
tatarica 
Buebersteinia Emodu 
Pleurospermum stellatum 
Primula sibirica 


66 


66“ 


Gentiana aquatica 
Marrubium lanatum 
Nepeta longibracteata 

‘‘  nivahs 
tabetica 
Dracocephalum heterophyllum 
Thymus Serpyllum 
Elsholizia pusilla 
Veronica ciliata? 
Rubia trbetica 
Galium pauciflorum 
Lonicera spinosa 
Aster heterochaeta 

““  tobeticus 
Leontopodium alpinum 
Anaphalis nubigena 
Tanacetum fruticulosum 
Artemisia minor 
Senecio arnicoides frigida 
Werneria nana 
Saussurea bracteata 

7 glanduligera 
Taraxacum officinale 
ms officinale parvulum 
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NATIVE AND NATURALIZED SPECIES OF THE EASTERN UNITED 
STATES OCCURRING IN WESTERN TIBET 


In comparing the flora of Ladak with a distant flora like that 
of the eastern United States there are many more similarities 
than one would suspect and it is possibly worth while to make a 
list of species that are common to both countries. Plant lists do 
not, of course, give a picture of a region, and the aspect of the 
two countries is absolutely different, but there are enough things 
similar to make an American feel somewhat at home. 

At least 140 of the plants of Ladak, which amount to about 
825 forms, occur here in America, too, but when one comes to 
examine them it appears that no less than 85 are weeds and not 


STEWART: FLORA OF LADAK, WESTERN TIBET 587 


native. As mentioned before it cannot be stated how many are 
introduced in Ladak. When one looks at the list of those that 
are native here it appears that nearly all are plants that like a 
great deal of water. An abundance of moisture is a great equalizer 
of environments and plants like Potamogetons, Lemna and ‘Trig- 
lochins are very cosmopolitan. A smaller group consists of wide 
ranging temperate plants. There are therefore three groups of 
plants native to both countries: weeds, water-loving plants, and a 
few temperate cosmopolitan types. 


NATIVE SPECIES 


Cystopteris fragilis 
Equisetum arvense 
Juniperus communis 
Potamogeton pectinatus 

. pberfoliatus 
Zannichellia palustris 
Triglochin maritima 

. palustris 
Milium effusum 
Deschampsta caespitosa 
Phragmites communis 
Koelerta cristata 
Catabrosa aquatica 
Poa alpina 

““ pratensis 
nemoralis 
Festuca rubra 
Scirpus pauciflorus 
“rufus 
Eleocharis palustris 
Carex stenophylla 
‘“ rigida 

Goodenovi1 
Lemna minor 
Oxyria digyna 
Polygonum aviculare 

a viviparum 
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Polygonum Hydropiper? 
Chenopodium hybridum 
Corispermum hyssopifoltum 
Salsola Kah 
Sagina procumbens 
Ranunculus Cymbalaria 
= aquattlis 

Barbarea vulgaris 
Cardamine pratensis 
Braya humilis 
Sedum Rhodtola 
Saxtfraga oppositifolia 
Parnassia palustris 
Potentilla Sibbald1 

x Anserina 
fruticosa 
Astragalus alpinus 
Epilobium angustifolium 
Hippuris vulgaris 
Primula farinosa 
Glaux maritima 
Limosella aquatica 
Veronica Anagallis-aquatica 
Utricularia minor 
Plantago major 
Galium A parine 

“‘  boreale 
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NATURALIZED SPECIES 


Panicum miliaceum 
Setaria viridis 
Heleochloa schoenoides 
Alopecurus pratensis 
Polypogon mons peliensis 
Agrostis alba 
° canina 
Atra caryophyllea 
Avena fatua 
Eragrostis minor 
Briza media 
Dactylis glomerata 
Poa annua 
Festuca Myuros 
Bromus tectorum 
‘japonicus 
Lolium perenne 
Agropyron repens 
Salix alba 
“fragilis 
Populus alba 
- candicans 
nigra ttalica 
Urtica dioica 
Panetaria debstls 
Morus alba 
Rumex Acetosa 
Polygonum lapathtfolium 
Persicaria 
Convolvulus 
Chenopodium album 
a glaucum 
Botrys 
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Atriplex rosea 
Stellaria glauca 

oa graminea 
media 
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Cerastium vulgatum 
Arenaria serpyllifolia 
Dianthus deltoides 
Saponaria Vaccaria 
A quilegia vulgaris 
Berberis vulgaris 
Lepidium ruderale 
Sisymbrium Sophia 
™ Thalhanum 

Brassica juncea 

me nigra 
Sedum Rhodiola 
Ribes Grossularia 
Pyrus Malus 
Trifolium pratense 
Medicago falcata 

re sativa 
lupulina 
Melilotus alba 

"7 officinalis 
Lotus corniculatus 
Geranium pratense 

= sibiricum 
Erodvum cicutartum 
Tribulus terrestris 
Malva verticillata 
Carum Carvt 
Pimpinella Saxifraga 
Convolvulus arvens1s 
Cuscuta europaea 
Lithospermum arvense 
Lycopsts arvensis 
Lamium amblexticaule 
Thymus Serpyllum 
Mentha longifolium 
Verbascum Thapsus 
Veronica Beccabunga 
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Veronica agrestis 
Galium verum 
Gtfola germanica 
Tussilago Farfara 
Arctium Lappa 
Carduus nutans 


Cnicus arvensis 
Tragopogon pratense 
Taraxacum officinale 
Sonchus oleraceus 
Lactuca Scariola 


GENERA BEST REPRESENTED IN WESTERN TIBET 


When we come to look at the commonest genera in Ladak, we 
find that only two are not represented in the eastern United States. 
These are members of the Compositae, Allardia and Suassurea. 
In addition, we have no native species of Dianthus or Nepeta. 
It is interesting to note that the genera such as Tanacetum, 
Artemisia, Astragalus and Oxytropis. which are more numerous 
in Ladak than in the eastern United States, are genera which are 
common in the Russian parts of Central Asia. 


Stipa* Chenopodium 


Juncus Sisymbrium* 


Poa Stellaria 
Bromus* Arenaria 
Festuca Dianthus*t 
Scirpus Ranunculus 
Kobresta* Thalictrum 
Carex Corydalis* 
Allium* Draba* 
Populus Gerantum* 
Salix Sedum* 
Polygonum 


Saxtfraga Lonicera 
Potentilla Galium 
A stragalus* Campanula 


Oxytropis* Erigeron 
Epilobium Inula* 


Primula* Tanacetum* 
A ndrosace* Allardia*t 
Genttana* Artemisia* 
Nepeta*t Senecio 
Veronica Saussurea*t 


Pedicularis* Lactuca 


* More species in western Tibet than in the eastern United States. 
t No native species in the eastern United States. 
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PLANT ASSOCIATIONS 


From the foregoing we have seén that most of Ladak is covered 
by open desert associations with bare ‘ground between the indi- 
vidual plants. Many hillsides have so little soil and the summer 
heat is so intense that there is scarcely any vegetation at all. 
Sometimes a plant that would otherwise be sure to be eaten off 
can find a refuge beneath a thorny bush of Caragana, but as a 
rule they stand alone or in tufts. 

Occasionally we find a modification of the desert flora. Where 
there is a spring on the mountainside and the water cannot drain 
away readily we get a continuous sod and a typical association of 
Pedicularis longiflora and species of Triglochin, Carex, Gentiana, 
and Taraxacum. The ground is often boggy in such situations 
and the water may be alkaline. 

Alpine meadows are rare except in the transition zone near 
Kashmir. The places along the streams that may have been 
meadows ages ago have been made to grow a few food plants. 
Usually the streams are so swift that they are bounded by steep 
banks and there is very little opportunity for plants to gain a 
foothold or for a sod to form. 

_ The oases which surround the villages contain practically the 
only trees, and these, with the exception of the Hippophaé, which 
is frequently used for hedges, are practically all introduced. The 
commonest trees are willows, poplars, walnuts, mulberries, apples 
and apricots. Small groves of the native juniper, Juniperus macro- 
poda, are sometimes found. The commonest crops are barley, 
wheat and buckwheat. Our common garden vegetables do well 
and so do many of our common garden weeds. 

Although there are no forests in Ladak, there are frequently 
thickets along streams and on little islands in the rivers. These 
have a typical association of the Myricaria, Hippophaé, Rosa and 
Clematis orientalis. ‘These furnish shade for more delicate plants, 
such as species of Veronica and Epilobium. 


The flora of Ladak, Western Tibet. Il. List of Ladak plants 


RALPH RANDLES STEWART 


The terminology employed in the present list does not always 
agree with the most advanced usage in North America because 
of the desire to make it conform to that in Hooker’s Flora of 
British India (22). Hooker’s work is likely to be used in India 
for years to come, and Kew standards rather than American will be 
followed. Where Hooker’s name has been changed it is given as 
a synonym in parentheses. 

The identifications in most cases are my own, though I have 
had a great deal of assistance from members of the staff at the 
New York Botanical Garden and from Mr. Hutchinson of Kew, 
who kindly determined a number of difficult specimens. 

As my plants were all collected between July 17th and August 
2Ist, it is hardly necessary to print the date of each specimen and 
as Hooker is careful to give altitudes, only those that differ from 
his or those that seem specially noteworthy are given. A list 
of the heights of the localities mentioned is appended, however, 
so that the approximate height at which individual plants grew 
can be found out if desired. 

The following abbreviations are used: FBI, Hooker’s Flora of 
British India (22); Hend., Henderson and Hume’s Lahore to Yark- 
and (21); J.L.S., J. L. Stewart’s Punjab Plants (34), etc.; R.R.S., 
R. R. Stewart. Species marked with an asterisk (*) were not 
found by me. 


FUNARIACEAE 


FUNARIA SUBMICROSTOMA C. Miill. Fotu La. 


BRYACEAE 


BRYUM TIBETICUM Mitt.t Sapi La. 


POLYPODIACEAE 


CYSTOPTERIS FRAGILIS (L.) Bernh. Common throughout. 





+ A second undetermined species of Bryum was collected at Yarungshan. 
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EQUISETACEAE 
EQUISETUM ARVENSE L.* Dras (Hend.). 
“ DIFFUSUM Don. Khalotse to Yuru. 
RAMOSISSIMUM Desf. Spitug. Baker (1) says this is equally E. elon- 
gatum Willd. and E. ramosum Schk.; Henderson and Hume call their Indus 
Valley specimens EF. ramosum. 


PINACEAE 
JUNIPERUS MACROPODA Boiss. Not rare; specimens from Himis Shukpa grove the 
best. 
JUNIPERUS WALLICHIANA Hook.f. (J. Pseudo-Sabina Fisch. & Mey.). ‘‘Western 


Tibet ’’ (Brandis, FBI). 
JUNIPERUS COMMUNIS L.* Dras Valley (Hend.). 


GNETACEAE 


EPHEDRA GERARDIANA Wall. Common, very variable in height. 
" INTERMEDIA Schrenk & C. A. Mey.* Zanskar (Brandis, FBI). 


NAIADACEAE 


POTAMOGETON PECTINATUS L. Common. 
is PERFOLIATUS L. Common. 
ZANNICHELLIA PALUSTRIS L.* ‘‘Western Tibet’’ (FBI). 


JUNCAGINACEAE 


TRIGLOCHIN MARITIMA L. Common. 
os PALUSTRIS L. Common. 


GRAMINEAE 


ERIANTHUS RAVENNAE Beauv.* ‘‘ Western Tibet’ (FBI); probably from Skardo. 
ANDROPOGON ISCHAEMUM L. Common. 
PASPALUM AMBIGUUM DC.* ‘‘Western Tiket’’ (FBI). 
PANICUM MILIACEUM L. Suru, cultivated. 
SETARIA VIRIDIS (L.) Beauv. Leh, Shergol. 
PENNISETUM LANATUM Klotzsch.* ‘‘Western Tibet’? (FBI); probably not from 
Ladak. 
PENNISETUM FLACCIDUM Griseb. Very common. 
STIPA BARBATA Desf. (under S. orzentalis Trin. in FBI). Tralse, Leh, Himis 
Shupka, Tsokar Lake. 
STIPA BASIPLUMOSA Munro.* Nubra and Lanak La (FBI). ° 
‘* PURPUREA Griseb.* Lake Rukshan (FBI). 
PURPUREA LONGE-ARISTATA.* ‘‘Western Tibet’’ (FBI). 
‘* MONGOLICA Turcz.* Ladak (FBI). 
‘* SIBIRICA Lam.* Dras (Hend.). 
‘* HOoKERI Stapf.* Nubra (FBI). 
‘* SPLENDENS Trin. Spituk, Himis Shupka. 
ORYZOPSIS LATERALIS Stapf.* ‘Western Tibet’’ (FBI). 
“s Munro! Stapf.* Ladak, Nubra, Zanskar (FBI). 
MILIUM EFFUSUM L.* 
HELEOCHLOA SCHOENOIDES (L.) Host. ‘‘Western Tibet” (FBI). 
PHLEUM ALPINUM L. Suru to Sirimarg. 
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ALOPECURUS HIMALAICUS Hook. Rusi La. 
- PRATENSIS L.* Zoji La (Hend.). 
POLYPOGON MONSPELIENSIS Desf. Saspola. 
AGROSTIS ALBA L. Common. 
* CANINA L. Ladak (Hend.), ‘‘Western Tibet’’ (FBI). 
CALAMAGROSTIS LITTOREA DC. Common. 
- STOLICZKAI Hook.* Zanskar on Pensi La (FBI). 
DEYEUXIA COMPACTA Munro.* Nubra (FBI). 
7 SCABRESCENS Munro.* Leh (Meebold). 
AIRA CARYOPHYLLEA L.* ‘‘Western Tibet’’ (FBI). 
DESCHAMPSIA CAESPITOSA (L.) Beauv. Rogshin. 
‘= KOELERIOIDES Regel.* Dras (FBI). 
TRISETUM SPICATUM (L.) Richter (Avena subspicata Clairv. in FBI). Khardong 
La, Rusi La. 
AVENA FATUAL. Field work in Ladak. 
‘*  saTIVA L. Himis Shukpa, not cultivated. 
DANTHONIA KASHMIRIANA Duthie.* ‘‘Western Tibet’’ (FBI). 
CHLORIS VIRGATA Sw.* ‘‘Western Tibet’’ (FBI); doubtfully in Ladak. 
PHRAGMITES COMMUNIS Trin. Spituk, Himis Shupka. 
ERAGROSTIS MINOR Host. Leh. 
KOELERIA CRISTATA Pers.* Dras Valley (Hend.), ‘‘Western Tibet’? (FBI). 
= ARGENTEA Griseb.* ‘‘Western Tibet’’ (FBI). 
CATABROSA AQUATICA ANGUSTA Stapf.* WLanak La (FBI), Leh (Meebold). 
“ THOMSONI Hook.* Nubra (FBI). 
MELICA CuUPANI Guss.* (M. ciliata L. of Hend. and of Duthie). Dras (Hend.), 
‘Western Tibet’ (FBI). 
BRIZA MEDIA L.* ‘‘Western Tibet’’ (FBI). 
DACTYLIS GLOMERATA L._ Dras. 
SCHIZMUS MARGINATUS Beauv.* Nubra, Dras (FBI). 
POA PERSICA Trin.* ‘‘Western Tibet’? (FBI). 
‘* BULBOSA L.* Zanskar (FBI). 
‘* ALPINA L.* Ladak (Hend.), ‘‘Western Tibet’ (FBI). 
TIBETICA Munro.* Ladak, saline plains (FBI). 
PRATENSIS L. Rogshin, Nyemo? 
ATTENUATA Trin. Khardong La. 
‘* NEMORALIS LIGULATA Stapf. Rokshin, Suru, Yarungshan. 
‘* TREMULA Stapf.* Ladak (FBI). 
ANNUAL. Yarungshan. 
GLYCERIA DISTANS Wahlenb.* ‘‘Western Tibet’’ (FBI). 
7 THOMSONI Stapf.* Rupshu (FBI), Leh (Meebold). 
™ POAEOIDES Stapf.* Rupshu (FBI). 
FESTUCA NITIDULA Stapf.* Nubra. (FBI). 
a ALTAICA Trin.* Dras. (FBI). 
~ RUBRA L. Rogshin. 
* SIBIRICA Hack.* Ladak. (FBI). 
‘ Myruros L.* ‘Western Tibet’’ (FBI). 
BROMUS CRINITUS Boiss. & Hohen. Rachogpa. 
* TECTORUM L. Namika La, Timisgam. 
oe PATULUS Mert. & Koch.* Ladak (Hend.). 
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BROMUS OXYODON Schrenk.* Dras, Zanskar (FBI). 

oe MACROSTACHYS Desf. Rupshu. 
BARBATUS Beauv. Tsokar Lake; common in Indus Valley. 
DUTHIEA BROMOIDES Haeckel.* ‘‘Western Tibet’’ (FBI). 
LOLIUM PERENNE L.* ‘Western Tibet’’ (FBI). 
AGROPYRON LONGE-ARISTATUM Boiss. Khardong. 

= JACQUEMONTII Hook.* Nubra (FBI). 
REPENS (L.) Beauv.* Ladak (FBI). 
DENTATUM ELATUM Hook. f.* Dras. (FBI). 
TRITICUM VULGARE L. Cultivated in Ladak. 
HORDEUM VULGARE L. Cultivated widely to about 14,000 ft. alt. 
a“ NoDosuUM L. (fH. secalinum Schreb. in FBI). Common. 

ELYMUS SIBIRICUS L. Common. 

- DAHURICUS Turcz. Common. 
DASYSTACHYS Trin. Common. 
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CYPERACEAE 


SCIRPUS PAUCIFLORUS Lightf.* ‘‘Western Tibet’’ (FBI). 

PUMILUS Vahl.* Skardo and Hanle (FBI). 

SETACEUS L. Timisgam. 

= LACUSTRIS L.* Ladak (FBI). 

ns CaARICIS Retz.* Leh (FBI). 

RUFUS (Huds.) Schrad. ‘‘ Western Tibet’’ (FBI), Himis Shupka? 
ELEOCHARIS PALUSTRIS (L.) R. & S. Khardong. 

KOBRESIA PYGMAEA C. B. Clarke.* Ladak (FBI). 

e CAPILLIFOLIA (Decne.) C. B. Clarke.* Kangi (Meebold). 
SCHOENOIDES (C. A. Mey.) Steud. Tsokar Lake, Khardong. 
ROYLEANA (Nees) Boeck.* ‘‘Western Tibet’? (FBI). 
ROYLEANA KOKANICA (Regel) Kiikenth.* Kangi (Meebold). 

= MACRANTHA Boeck.* Nubra and Ladak (FBI). 

CAREX INCURVA Lightf.* Kunawar and Kashmir to the Karakorum (FBI). 
STENOPHYLLA Wahlenb.* Piti and Kashmir to the Karakorum (FBI). 
RIGIDA Good. Khardong, Rusi La? 

VULGARIS Fries.* From Gilgit to Lahoul (FBI). 

MICROGLOCHIN Wahlenb.* Karakorum to Kunawar (FBi). 

‘*  PARVA Nees.* Deosai to Sikkim (FBI). 

NIVALIS Boott. Suru, Baralacha. 

Moorcrortii Fale. Often common at high altitudes. 

USTULATA Wahlenb.* Karakorum to Sikkim (FBI). 

‘*  pILuTA M. Bieb.* Indus Valley (FBI). 

HAEMATOSTOMA Nees.* Nubra (FBI). 

OLIGOCARPA Schkuhr.* Dras to the Karakorum (FBI). 

HIRTELLA Drej.* Eastern Kangi (Meebold). 


LEMNACEAE 
LEMNA MINOR L.* ‘‘Western Tibet’’ (FBI). 


JUNCACEAE 


JUNCUS MEMBRANACEUS Royle. Rusi La, Dras, Sapi La, Suru to Sirimarg. 
- SPHACELATUS Decne. Khardong La (immature and possibly J. himalensis 
Klotzsch.), East Kangi (Meebold). 
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JUNCUS LAMPOCARPUS Ehr.* ‘Western Tibet’ (FBI). 

= TRIGLUMIS L.* ‘“‘Western Tibet’”’ (FBI). 
HIMALENSIS Klotzsch.* ‘‘ Western Tibet’’ to Bhotan (FBI). 
LEUCOMELAS Royle.* ‘‘Western Tibet’? (FBI). 
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LILIACEAE 


EREMURUS HIMALAICUS Baker. Near Dras. 

GAGEA PERSICA Boiss. Kangi (Meebold). 

ALEIUM CepaL. Cultivated. 
= SEMENOVI Regel.* Kangi (Meebold). 

SCHOENOPRASUM L. Kangi (Meebold). 

PLATYSPATHUM FALCATA Regel.* ‘‘Western Tibet’’ (FBI). 

JACQUEMONTI Regel.* ‘‘Western Tibet’? (FBI); probably southeast of 

Ladak. 

ALLIUM ODORUM L.* Indus Valley, Ladak (Hend.), ‘‘ Western Tibet’’ (FBI). 
. GOVANIANUM Wall.* Dras Valley (Hend). 

OREOPRASUM Schrenk.* Zalung-Karpo Pass (FBI). 

LORATUM Baker.*f ‘‘Western Tibet’’ (FBI). 

FRITILLARIA ROYLEI Hook. Zoji to Matayan. 

LLOYDIA SEROTINA Roxb. Ladak (Hend., FBI). 

POLYGONATUM VERTICILLATUM AIll.* Dras Valley (Hend.). 


IRIDACEAE 
IRIS ENSATA Thunb. Common in the Indus Valley. 
‘* KAMAONENSIS Wall.* Dras (Duthie), Ladak (Hend., J.L.S.). 


ORCHIDACEAE 


ORCHIS LATIFOLIA L. Zoji Matayan. 
HERMINIUM MONORCHIS R. Br. Himis Shupka. 
EPIPACTIS LATIFOLIA THOMSONI Hook. f.* ‘‘Western Tibet’? (FBI). 


SALICACEAE 


POPULUS ALBA L.* To 9,200 ft. alt. in Tibet (FBI). 
* EUPHRATICA Oliv.* Nubra along the Shayok (FBI). 
CANDICANS Ait. Commonly cultivated in Ladak; especially fine specimens 
are in the commissioner’s garden at Leh. 
POPULUS NIGRA ITALICA Du Roi. Commonly cultivated, especially in Leh. 
. CILIATA Wall.* Leh (Meebold). 
SALIX ALBA L.* Commonly cultivated. 
ELEGANS Wall.* Dras Valley near Snow (Hend.). 
SCLEROPHYLLA Anderss.* Dras (FBI). 
FRAGILIS L.* Cultivated in ‘‘ Western Tibet’’ (Brandis). 
HASTATA L.* North side, Zoji (Hend., named S. arbuscula?), ‘‘ Tibet’? (FBI). 
DAPHNOIDES Vill. Sapi River?, ‘‘Western Tibet’? (FBI), Ladak (Hend.). 
FLABELLARIS Anderss.* Cultivated in Ladak (Brandis), Kangi (Meebold). 
PYCNOSTACHYA Anderss.* Cultivated in Ladak (Brandis). 
ANGUSTIFOLIA Willd. Cultivated at Khalotse (R.R.S.), Nubra and Shayuk 
(FBI). 


+ An undetermined species of Allium, close to A. rubellum Bieb., was collected 
at Suru. 
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SALIX DIVERGENS Anders.* Zanskar. (FBI). 
‘¢ TETRASPERMA Roxb.* Dras Valley (Hend.). 
OXYCARPA Anderss.*f Kangi (Meebold). 
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JUGLANDACEAE 
JUGLANS REGIA L. Cultivated in Indus Valley. 


BETULACEAE 
BETULA UTILIS D. Don. Not noticed beyond the Zoji Pass (R.R.S.), (Hend.). 


ULMACEAE 
ULMUS PARVIFOLIA Jacq. Saspola (R.R.S.), Nubra (FBI). 


URTICACEAE 


URTICA HYPERBOREA Jacq. Lachalung, Kargil? 

“ DIOICA L.* ‘‘Western Tibet’’ (FBI). 
PILEA PEPLOIDES Hook. & Arn.* Zanskar (FBI). 
PARIETARIA DEBILIS Forst.* ‘‘Western Tibet” (FBI). 


MORACEAE 
Morus ALBA J.. Cultivated in the Indus Vailey. 


SANTALACEAE 


THESIUM HIMALENSE Royle.* Dras Valley (Hend., under Th. multicaule Ledeb.), 
East Kangi (Meebold), ‘‘Western Tibet” (FBI). 


POLYGONACEAE 


RUMEX ORIENTALIS Bernh. Nyemo. The fruit is almost free from tubercles and 
the plant may therefore be R. aqualicus L. The same thing, collected by 
Schlagintweit, is marked ‘‘R. crispus L. var.’’ 

RUMEX ACETOSA L.* Dras (Hend.). 

OXYRIA DIGYNA (L.) Hill. Saspola, Baralacha. 

RHEUM SPICIFORME Royle. Lachalung La. 

= TIBETICUM Meissn. Gya. 

WEBBIANUM Royle.* Kangi (Meebold). 
= Emop! Wall.* Kangi (Meebold). 

POLYGONUM ISLANDICUM Hook. Gya. 

es FILICAULE Wall.* Ladak (FBI). 

COGNATUM Meissn. Dras, Baralacha. 

PARONYCHIOIDES C. A. Mey. Kharbu, Leh? 

AVICULARE L. Fotu La. 

TUBULOSUM Boiss.* ‘‘Western Tibet’”’ (FBI), Leh (Meebold). 

MOLLIAEFORME Boiss. Baralacha, very dwarf. 

VIVIPARUM L. Khardong La, Kharbu. 

SPHAEROSTACHYUM Meissn.* ‘‘Western Tibet’’ (FBI). 

AMPLEXICAULE D. Don. Suru. 

AFFINE D. Don. Sapi La, Baralacha. 

VACCINIIFOLIUM Wall.* Ladak (FBI). 

LAPATHIFOLIUM L. Khalotse to Yuru. 


f¢ An undetermined species of Salix was collected at Rusi La. 
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POLYGONUM TOMENTOSUM Schrank. Leh(R.R.S.); a specimen of this from Schlag- 
intweit is mixed with P. Persicaria. 
POLYGONUM PERSICARIA L.* ‘‘Western Tibet’’ (FBI). 
HyYDROPIPER EGLANDULOSA Hook. f.* Ladak (FBI). 
POLYSTACHYUM Wall. Suru. 
TORTUOSUM D. Don.* Rupshu, Sapi La, Lachalung. 
SIBIRICUM Laxm. Gya, Himis, Lachalung; very dwarf. 
~ CONVOLVULUS L.* Nubra (FBI), Eastern Kangi (Meebold, as P. 
nepalense Meissn.). 
POLYGONUM ALATUM Buch.-Ham. Timisgam. 
FAGOPYRUM TATARICUM Gaertn. Leh, etc., cultivated. 
a ESCULENTUM Moench.* Weed of cultivated groundsin Ladak (Hend.), 
Zanskar, etc. (FBI). 


CHENOPODIACEAE 


CHENOPODIUM ALBUM L. Lachalung, 16,000 ft. alt. A Himis specimen is only 2 in. 
tall. Ubiquitous. 

CHENOPODIUM OPULIFOLIUM Schrad.* ‘‘Western Tibet’’ (FBI). 

. HYBRIDUM L.* Ladak (FBI). 
. GLAUCUM L.* Ladak (FBI). 3 
_ Botrys L. Common weed in Indus Valley; Ladak. 
BiituM Hook. Matayan. 
ATRIPLEX HORTENSIS L.* ‘‘Western Tibet’’ (F Bi). 
M CRASSIFOLIA C. A. Mey. Rachogpa, Fotu La, Kargil. 
ROSEA L. Leh (Hend.), Sassar and Haule (FBI), Rokshin (R.R.S.). 

EUROTIA CERATOIDES C. A. Mey. Common, sometimes furnishing the only fuel 
at high altitudes. 

AXYRIS AMARANTHOIDES L.* ‘‘Western Tibet’’ (FBI). 

os AMARANTHOIDES HUMIFUSA? Rusi La. 

CHENOLEA DIVARICATA Hook. Nyemo; a colonial annual, forming dense, hairy, 
pyramidal masses in the desert. This may be the Echinopsilon mollis of Hender- 
son, which he noted in the Indus Valley. 

KOCHIA PROSTRATA Schrad. Dras, Namika, Kargil. 

= ODONTOPTERA Schrenk. Saspola, Himis. 

CORISPERMUM HYSSOPIFOLIUM L.* ‘‘Western Tibet’’ (FBI). 

SUAEDA CORNICULATA Bunge.*  ‘‘ Western Tibet,’’ Parang Valley and Hanle plains 
(FBI). . 

SUAEDA MICROSPERMA Ledeb. Ladak, banks of the Indus, Pangong Lake, etc. (FBI); 
I have immature specimens from Spitug by the Indus that seem to be this. 

SALSOLA KALIL. Khalotse to Leh. 

“ COLLINA Pall. Khalotse to Leh, Tsokar Lake. 

HALOXYLON THOMSONI Bunge. Tralsi, Nyemo, Leh. 

HALOCHARIS VIOLACEA Bunge. Saspola, Gya, Tralse, Leh? 

HALOGETON GLOMERATUS C. A. Mey. Gya, Leh. 
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CARYOPHYLLACEAE 


STELLARIA MEDIA (L.) Cyrill. Leh. 

= TIBETICA Kurz.* Trantse Lundo (FBI). 
GRAMINEA L. Common. 
DECUMBENS E-dgew. Baralacha. 
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STELLARIA GLAUCA With.* Indus Valley (FBI). 
SUBUMBELLATA Edgew.* Nubra (FBI). 
SEMIVESTITA Edgew.* Kangi (Meebold). 
CERASTIUM TRIGYNUM Villars. Khardong. 
. VULGATUM L. Zoji to Matayan. 
VULGATUM TIBETICA Edgew. & Hook. f.* Ladak. 
VULGATUM NEPALENSE Wall.* Kangi (Meebold). 
SAGINA PROCUMBENS L.* ‘Western Tibet’? (FBI). 
ARENARIA GRIFFITHSII Boiss. Dras Kharbu, Sapi La, Rusi La. 
" KASHMIRICA Edgew.* Kangi (Meebold), ‘‘Western Tibet’? (FBI). 
MUSCIFORMIS Wall. Lachalung. 
FOLIOSA Royle. Sapi. 
SERPYLLIFOLIA L.* ‘‘Western Tibet’’ (FBI). 
7 STRACHEYI Edgew.* Ladak (FBI). 
HOLOSTEOIDES Edgew. Common in fields. 

THYLACOSPERMUM RUPIFRAGUM Schrenk.* ‘‘ Alpine Western Tibet’? (FBI). 
SILENE VULGARIS (Moench.) Garcke (S. inflata Smith). Common in fields. 
eu CONOIDEA L.* Moolbeck (Hend.), Leh (Meebold), Ladak (FBI). 

ee MoorcrRortTiANA Wall. Namika La, Kharbu, Baralacha. 
TENUIS Willd. Common. 
LYCHNIS APETALA L. Yarungshan, Khardong, Lachalung. 
e HIMALAYENSIS Edgew. Leh, Suru; more than minutely pubescent. 
“ NUTANS Benth. Suru. 
sa MACRORHIZA Royle. Lachalung. 
GYPSOPHILA SEDIFOLIA Kurz. Zanskar and Dras (FBI); mine is sine loco. 
DIANTHUS ANATOLICUS Boiss. Zoji to Matayan, Sapi, Baralacha. 
is DELTOIDES L.* ‘‘Western Tibet’’ (FBI). 
2 SEGUIERI Vill. Ladak (FBI). 
"= ANGULATUS Royle.* Zanskar (FBI). 
: CRINITUS Sm.* Moolbeck (Hend.), Western Tibet (FBI). 
SAPONARIA VACCARIA L. A common weed in fields. 
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RANUNCULACEAE 


ISOPYRUM GRANDIFLORUM Fisch. Lachalung. 
AQUILEGIA VULGARIS VISCOSA Hook. f. & Thoms. Kargil, Lachalung. 
= VULGARIS PYRENAICA (DC.) Hook. f. & Thoms. Moolbeck, Sapi La. 
DELPHINIUM BRUNONIANUM Royle. Khardong, Takilung La, Yarungshan, etc. 
" CASHMIRIANUM Royle. Sapi La. 
ACONITUM HETEROPHYLLUM Wall. Suru to Sirimarg, Yarungshan. 
eS NAPELLUS MULTIFIDUM (Royle) Hook. f. & Thoms. Suru, Sapi La. 
ANEMONE RUPICOLA Cambess. Rusi La, Zoji to Matayan. 
" RIVULARIS Buch.-Ham. Timisgam. 
“ ALBANA Stev.* ‘Western Tibet’’ (FBI). 
CLEMATIS ORIENTALIS ACUTIFOLIA Hook. f. & Thoms. Common in the Indus Valley; 
one collection near Saspola Drokpo had almost black flowers. 
OXYGRAPHIS POLYPETALA Hook. f. & Thoms.* Kangi La (Meebold), Dras (Duthie, 
etc.). 
RANUNCULUS CYMBALARIA Pursh. Common; the leaves are smaller and less lobed 
than American specimens. 
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RANUNCULUS HYPERBOREUS NATANS Regel. Khardong. 

= HYPERBOREUS MULTIFIDUS Hook. f. & Thoms.* Ladak (FBI). 
PULCHELLUS C. A. Mey. Common at high levels. 
LAETUS Wall.* Near Zoji (Hend.), ‘‘Western Tibet’’ (FBI). 
AFFINIS R. Br. Kharbu. 
HIRTELLUS Royle. Common, especially along the great range of the 

Himalaya. 

RANUNCULUS LOBATUS Jacquem.* Ladak (Hend.), Zanskar (FBI). 

- AQUATILIS TRICHOPHYLLUS Gray. Matayan. 
THALICTRUM MINUS L. To Matayan. 

" MINUS FOETIDUM (L.) Hook. f. & Thoms. Common in villages. 
ALPINUM L.* ‘‘ Western Tibet’’ (FBI). 
PLATYCARPUM Hook. f. & Thoms.* Nubra (FBI). 
RUTAEFOLIUM Hook. f. & Thoms.* ‘‘ Western Tibet’’ (FBI). 
ADONIS CHRYSOCANTHUS Hook. f. & Thoms. Matayan. 
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BERBERIDACEAE 
PODOPHYLLUM Emop! Wall. Suru. 
BERBERIS VULGARIS L. Near Kargil (Hend.), ‘‘Western Tibet’’ (FBI). 
= ULICINA Hook. f. & Thoms.* Nubra (FBI). 


PAPAVERACEAE 
HYPECOUM LEPTOCARPUM Hook. f. & Thoms. Lachalung La. 
MECONOPSIS ACULEATA Royle. Baralacha Pass and along “great range.”’ 
PAPAVER NUDICAULE L. Khardong La. 
CORYDALIS TIBETICA Hook. f. & Thoms. Back of Leh. 

‘* — MOORCROFTIANA Wall.* Guge (FBI). 

GORTSCHAKOVII Schrenk. Yarungshan. 
STRICTA Steph. Lachalung. 
FLABELLATA Edgew. Numika La, Kargil to Moolbeck. 
ADIANTIFOLIA Hook. f. & Thoms.* Zanskar (FBI). 
CRASSIFOLIA Royle. Rachogpa? (R.R.S.), Dras (Duthie). 
MEIFOLIA Wall. Baralacha Pass. 


CRUCIFERAE 


LEPIDIUM LATIFOLIUM L. .Namika La, Saspola, Spituk, etc.; Thellung notes several 
varieties of this in Ladak. 
LEPIDIUM CAPITATUM Hook. f. & Thoms. Lachalung La. 
APETALUM Willd. A species close to the above, Gya, ‘*‘Western Tibet ”’ 
(FBI, under L. ruderale L.). 
DILOPHIA SALSA Thoms.* ‘‘Western Tibet’’ (FBI). 
THLASPI ARVENSE L. Sapi La, Kharbu, Nyemo, Shergol. 
= ALPESTRE L. Matayan, Spituk. 
COCHLEARIA SCAPIFLORA Hook. f. & Thoms.* Masimik La (Hend.). 
SISYMBRIUM MOLLISSIMUM C. A. Mey. Leh. 
a“ HUMILE C. A. Mey.* (Braya humilis Robinson). Chang La (Hend.), 
Kangi (Meebold), ‘‘Western Tibet’ (FBI). 
SISYMBRIUM MINUTIFLORUM Hook. f. & Thoms.* Zanskar (FBI). 
- SOPHIA L.* Leh, Nyemo. 
COLUMNAE Jacquem. Namika La, Gya. 
THALIANUM (L.) J. Gay. 


634 STEWART: FLORA OF LADAK, WESTERN TIBET 


TAUSCHERIA LASIOCARPA DC.* ‘‘Western Tibet’? (FBI). 

BrassicA NaApus L. Sometimes very dwarf; Spituk, Khalotse to Yuru. It is 
probable that other species of Brasstca occur, such as B. nigra (L.) Koch and B. 
juncea (L.) Coss. 

CRAMBE CORDIFOLIA Stev.* ‘‘Western Tibet’’ (FBI). 

BARBAREA VULGARIS R. Br.* Dras (Hend.), ‘‘Western Tibet’? (FBI). 

CARDAMINE MACROPHYLLA LOBATA Hook. f. & Thoms.* ‘‘Western Tibet’’ (FBI). 

CAPSELLA ELLIPTICA C. A. Mey.* Leh (Meebold), ‘‘Western Tibet’’ (FBI). 
= THOMSONI Hook. f.* Ladak, Nubra (FBI). 

DRABA GLACIALIS Adams. Rusi La. 

ALPINA L. Yarungshan, Sapi? 

. INCANA L.* ‘*‘ Western Tibet’’ (FBI). 

LASIOPHYLLA Royle. Baralacha Pass. 

FLADNIZENSIS Wulf.* Leh, Kangi (Meebold), ‘‘Western Tibet’’ (FBI). 

FLADNIZENSIS HOMOTRICHA (Ledeb.) Hook. f. & Thoms. Nubra (FBI). 

TIBETICA THOMSONI Hook. f. & Thoms.t Zanskar (FBI). 

ARABIS TIBETICA Hook. f. & Thoms. Lachalung. 

es GLANDULOSA Kar. & Kir.* Near Ladak (FBI). 
GLABRA (L.) Bernh.* Leh (Meebold). 
“ ALPINA L. Zoji La (Hend.). 

ERYSIMUM ODORATUM Ehrh. Zoji to Matayan, 

HIERACIFOLIUM L.* Dras Valley (Hend., under E. strictum Gaertn.). 

CHEIRANTHUS HIMALAYENSIS Cambess.* Kangi La (Meebold), ‘‘Western Tibet’ 
(FBI). 

CHEIRANTHUS STEWARTII T. Anders.* Near Ladak (FBI). 

ee ALBIFLORUS T. Anders.* Zanskar (FBI). 
ALYSSUM CANESCENS DC. Tsokar Lake. 
BRAYA ALPINA Sternb. & Hoppe. Rokshin. 
‘*  _yNIFLORA Hook. f. & Thoms.* Nubra (FBI). 
‘¢ yrpeticA Hook. f. & Thoms.* ‘‘Western Tibet’’ (FBI). 
‘* -RposEA Bunge.* ‘‘Western Tibet’? (FBI), Leh (Meebold). 

ATELANTHERA PERPUSILLA Hook. f. & Thoms.* Zanskar (FBI). 

MALCOLMIA AFRICANA R. Br.* Ladak (J.L.S.), ‘‘Western Tibet’? (FBI). 

EUCLIDIUM SYRIACUM R. Br.* East Kangi (Meebold). 

MATTHIOLA ODORATISSIMA R. Br. Near Leh, to Kargil. 

CHORISPORA SABULOSA Cambess. Suru, Zoji to Matayan. 

CHRISTOLEA CRASSIFOLIA Cambess. Common on high dry passes such as the Fotu, 
Namika and Lachalung. 

- PARRYA EXSCAPA C. A. Mey.* ‘‘ Western Tibet” (FBI). 

ve MACROCARPA R. Br.* Alpine region of Western Tibet (FBI). 
ad LANUGINOSA Hook. f. & Thoms.* Gugi (FBI); probably not Ladak. 
CONRINGIA PLANISILIQUA Fisch. & Mey. Saspola. 


CAPPARIDACEAE 


CAPPARIS SPINOSA L. Khalotse. 








+ An undetermined species of Draba, close to D. incana but with the fruit not 
hairy, was collected at Rokshin and Yarungshan; a second undetermined species, 
probably undescribed, was likewise found at Yarungshan. 
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CRASSULACEAE 


SEDUM RHODIOLA DC. Dras, Suru, Rusi La, Baralacha. 

TILLAEOIDES Duthie? Khardong. 

QUADRIFIDUM Pall.* Leh oasis (Meebold). 

ASIATICUM Spreng. Suru, Sirimarg. 

EweErsiI Ledeb. Sapi La, Suru to Sirimarg, Khalotse to Yuru. 

TIBETICUM STRACHEYI Hook. f. & Thoms. Common at high altitudes; 
Rupshu, Suru and Ladak. 
SEMPERVIVUM ACUMINATUM Jacquem. Common. 


SAXIFRAGACEAE 


SAXIFRAGA SIBIRICA L. Fotu La, Baralache Matayan. 
* CERNUA L. Yarungshan. 
Hircu_us L. ‘Western Tibet’’ (FBI), the typical form and varieties. 
HirRcuLuS INDICA C. B. Clarke. Rokshin, Rusi La, Yarungshan, 
Khardong. 
SAXIFRAGA JACQUEMONTIANA Decne. Yarungshan. 
RAMULOSA Wall.* Kangi (Meebold). 
* FLAGELLARIS Willd. Khardong La, Rusi La, Yarungshan. 
FLAGELLARIS MUCRONULATA (Royle) C. B. Clarke. Zoji to Matayan, 
Moolbeck. 
SAXIFRAGA OPPOSITIFOLIA L.* ‘‘Western Tibet” (FBI). 
STRACHEYI Hook. f. & Thoms. Sapi La. 
PARNASSIA OVATA Ledeb. Kharbu, Gya. 
. PALUSTRIS L.* ‘‘Western Tibet’’ (FBI); probably from Skardo. 
RIBES ORIENTALE Desf. Dras, Dras to Kharbu, Barso Valley. 
‘*  GROSSULARIA L.* 
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ROSACEAE 


COTONEASTER VULGARIS Lindl.* ‘‘Western Tibet’’ (FBI). 
7 NUMMULARIA Fisch. & Mey. Near Kargil. 
ACUMINATA Lindl. Eastern Kangi (Meebold). 
Pyrus Matus L. Cultivated in Ladak. 
‘* ~~ COMMUNIS L. ‘Western Tibet’’ (FBI); rare in Ladak, if present at all. 
RUBUS SAXATILIS L.* Dras (FBI). 
POTENTILLA SIBBALDI Hall. f.(Sibbaldia procumbens L.). Suru to Sirimarg. 
. TETRANDRA Hook. f. Lachalung, back of Leh. 
" FRUTICOSA L. Ladak, Baralacha; not the typical American P. fruti- 


cosa. 
POTENTILLA FRUTICOSA OCHREATA (Lindl.) Lehm. Rachogpa. 
- FRUTICOSA INGLISII (Royle) Hook. f. Yarungshan Pass. 
FRUTICOSA PUMILA Hook.f. Ladak (place lost), Kangi (Meebold). 
Oe SALESOVII Steph.* Ladak (J.L.S.), Eastern Kangi (Meebold), 
‘Western Tibet’’ (FBI). 
POTENTILLA AMBIGUA Cambess. Zingzingbar, Rupshu. 
ee ANSERINA L. Leh, Timisgam, Fotu La. 
= BIFURCA L. Common. 
MULTIFIDA L. Common; the typical form and varieties. 
SERICEA L. Common. 
CURVISETA Hook. f.* Kangi (Meebold). 
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POTENTILLA ARGYOPHYLLA Wall. Matayan, Baralacha? 
- ARGYROPHYLLA LEUCOCHROA (Lindl.) Hook. f. Baralacha, Khardong. 
ATROSANGUINEA Lodd. Zoji. 
GELIDA C. A. Mey.* ‘‘ Western Tibet’’ (FBI). 
. NIVEA L. ‘‘Western Tibet’’ (FBI). 
CHAMAERHODOS SABULOSA Bunge.* ‘‘Western Tibet’’ (FBI). 
RosA EGLANTERIA L. Zoji to Matayan, Kharbu, Himis Shukpa; some of the 
flowers are double. 
ROSA WEBBIANA Wall. Common; large and very handsome, often covering arid 
hillsides with pink. 
PRUNUS ARMENIACA L. The chief fruit tree in Ladak up to 11,000 ft. alt. 
“ TOMENTOSA Thunb. Saspola. 
Persica (L.) Stokes.* Ladak (Vigne, J.L.S.). 
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LEGUMINOSEAE 


SOPHORA MOORCROFTIANA Benth.* Ladak (FBI). 

“ ALOPECUROIDES L.* ‘‘ Western Tibet’’ (FBI). 

THERMOPSIS INFLATA Cambess. Rusi La. 

TRIGONELLA Emop! Benth. Himis Shupko. 

- CORNICULATA L.* Dras (Hend.), Ladak (FBI). 

TRIFOLIUM PRATENSE L.* 

MEDICAGO FALCATA L. Common in villages. 

= SATIVA L. Cultivated. 

LUPULINA L. Matayan, Leh, Gya. 

MELILOTUS OFFICINALIS (L.) Lam. Common in villages. 

7 ALBA Desr.* Saspola? (R.R.S.), Nubra, Ladak (FBI). 

COLUTEA ARBORESCENS NEPALENSIS (Sims) Baker.* Ladak (Brandis). 

CARAGANA PYGMEA DC. Common from 12,000 to nearly 17,000 ft. alt. Its thick 
woody roots and thorny stems furnish the only fuel for travellers in many places. 
Especially common in Rupshu. 

CARAGANA CUNEATA Baker.* Ladak (FBI), Leh (Meebold). 

ASTRAGALUS HEYDEI Baker.* Tsokar Lake (FBI). 

= TRIBULIFOLIUS Benth.* Hanle and Rupshu (FBI). 

FALCONERI Bunge.* Kangi (Meebold), ‘‘Western Tibet’’ (FBI). 

ADESMIAEFOLIUS Benth. Kargil. 

e OPHIOCARPUS Benth.* Ladak (FBI). 

GRACILIPES Benth.* Zanskar and Indus Valley (FBI). 

_ CONFERTUS Benth.* Ladak (Hend., FBI). 

TIBETANUS Benth. Sapi La, Gya. 

STRICTUS R. Grah. Leh, Himis. 

OXYODON Baker.* Khardong (Meebold). 

‘DENSIFLORUS Kar. & Kir.* Leh (Meebold), Ladak (FBI). 

MELANOSTACHYS Benth. Suru to Sirimarg. 

HIMALAYANUS Klotzsch. Suru, Matayan to Dras. 

Munro! Benth. Moolbeck, Himis Shupko, Khalotse, Namika La. A 
remarkable, densely hairy species with large inflated pods and yellow flowers, 
growing in the open desert. 

ASTRAGALUS MACROPTERUS DC. Kharbu, Namika La. 

ee CILIOLATUS Benth.* Dras (Hend.), Ladak (FBI). 
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ASTRAGALUS COLUTEOCARPUS Boiss. Dras, Barso Valley. 
as FRIGIDUS (L.) Bunge. Zoji, Suru Sirimarg? 
RHIZANTHUS Royle.t| Matayan, Dras, Khardong, Suru to Sirimarg. 
WEBBIANUS R. Grah.* ‘‘Western Tibet’’ (FBI). 
ROYLEANUS Bunge. A. Candolleanus Royle,* not Boiss., ‘*Western 
Tibet’? (FBI); I found this species at Amarnath just over the Great Range on the 
Kashmir side. 
ASTRAGALUS CICERIFOLIUS Royle. Leh. 
” MULTICEPS Wall.* Ladak (FBI). 
PEDUNCULARIS Royle.* Dras, Zanskar (FBI). 
SUBULATUS Pall. Kharbu, Matayan, Gya, Sapi La. 
NIVALIS Kar. & Kir. Fotu La. 
HYPOGLOTTOIDES Baker.* ‘‘Tibetan Himalayas’’ (FBI). 
ZANSKARENSIS Benth.* Zanskar (FBI). 
LOTUS CORNICULATUS L. Suru. 
OXYTROPIS LAPPONICA Gaud. Nyemo, Leh, Spitug, Khardong, Lachalung. 
MOLLIS Royle. To Matayan. 
DENSA Benth. Lachalung. 
TATARICA Cambess. Dras, Kharku Moolbeck, Lachalung, etc. 
CACHEMIRICA Cambess. Namika La. 
MICROPHYLLA DC. Gya, Tsokar, Lachalung. 
" THOMSONI Benth.*{ Ladak (FBI). 
STRACHEYA TIBETICA Benth.* Pangong Lake (FBI). 
HEDYSARUM MICROCALYX Baker. Suru. 
CICER SONGARICUM Steph. Commonly cultivated. 
Vicia FaBA L. Cultivated. 
‘* TENUIFOLIA Roth. Kharbu. 
ERVUM LENS L. Cultivated in Ladak. 
LATHYRUS SATIVUS L.* In fields (J.L.S., Hend.). 
= ALTAICUS Ledeb. To Matayan, Suru to Wardwan. 
PISUM SATIVUM L. Cultivated in Ladak. 
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GERANIACEAE 


GERANIUM COLLINUM Steph. Khardong, Sapi? 
7 GRANDIFLORUM Edgew.* Kangi (Meebold). 
PRATENSE L. Kharbu, Himis. 
“= SIBIRICUM L.* Ladak (FBI). 
“ POLYANTHES Edgew. & Hook. f.* Dras (Duthie). 
ERODIUM STEPHANIANUM Willd.* Ladak (FBI). 
” TIBETANUM Edgew. Gya. 
CICUTARIUM (L.) L’Her. ‘‘Little Tibet’’ (FBI). 
BIEBERSTEINIA EMopII Jaub. & Spach. (B. odora Royle.) Lachalung, Khardong 
(given by Dr. Schmidt). 
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LINACEAE 
LINUM PERENNE L. Dras. 





+ Another species of Astragalus, close to A. rhizanthus but not matched at Kew, 
was found at Namika La. 

t A species of Oxytropis, not matched at Kew, was found between Suru and 
Sirimarg. 
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ZYGOPHYLLACEAE 


PEGANUM HARMALA L. Himis, Leh, Saspola. 
TRIBULUS TERRESTRIS L. Leh. 


EUPHORBIACEAE 


EUPHORBIA TIBETICA Boiss. Kharbu, Himis. 
o THOMSONIANA Boiss. Matayan. 
- MADDENII Boiss.* Ladak (Hend.). 


BALSAMINACEAE 


IMPATIENS BRACHYCENTRA Kar. & Kir. Suru to Sirimarg. 
THOMSONI Hook. f. Suru. 


MALVACEAE 


LAVATERA KASHMIRIANA Cambess. Suru. 
MALVA VERTICILLATA L. Leh. 


HYPERICACEAE 
HYPERICUM PERFORATUM L. Suru. 


TAMARICACEAE 


TAMARIX GALLICA PALLASII (Desv.) Thist.-Dyer.* Ladak (Hend.), ‘“‘ Western 
Tibet’? (FBI). 

MYyRICARIA ELEGANS Royel. Common in the thickets along the Indus and tributaries. 
“ GERMANICA Desv. In similar situations as the above. 

GERMANICA PROSTRATA Hook f. & Thoms. Ladak, 16,000 ft. alt. (Hend.)’ 


VIOLACEAE 


VIOLA KUNAWARENSIS Royle. Near Leh (specimen given by Dr. Schmidt). 
‘* CINEREA Boiss.* Ladak (Hend.); probably the above. 


ELAEAGNACEAE 


HIPPOPHAE RHAMNOIDES L. Common; its spinous branches are much used for 
hedges. 

HIPPOPHAE SALICIFOLIA D. Don.* Dras (Duthie, 17). 

ELAEAGNUS HORTENSIS Bieb. Leh (specimens given by Dr. Schmidt). 


ONAGRACEAE 


EPILOBIUM ROYLEANUM Haussk. Common and very variable. 
"i ROSEUM ANAGALLIDIFOLIUM (Lam.) C. B. Clarke.* ‘‘ Western Tibet”’ 
(FBI). | . 

EPILOBIUM LATIFOLIUM L. Suru-Sirimarg, Rusi La. 
ANGUSTIFOLIUM L. In the shade of willows; Kharbu, Dras, Sapi River, 
etc. 

EPILOBIUM MINUTIFLORUM Haussk.* (E. palustre minimum C. B. Clarke of FBI). 
Leh, Nubra (Haussknecht). 


HALORAGIDACEAE 
HIPPURIS VULGARIS L. Leh. 
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UMBELLIFERAE 


ERYNGIUM BILLARDIERI Delar.* Ladak (FBI). 
CHAEROPHYLLUM VILLOSUM Wall. Without definite locality (R.R.S.), Dras and 
Lamayuru (Hend.). 
CHAEROPHYLLUM ACUMINATUM Lindl. Suru. 
TRACHYDIUM ROYLEI Lindl. Rusi La. 
PLEUROSPERMUM HOOKERI THOMSONI C. B. Clarke.* ‘‘Western Tibet”? (FBI). 
= CANDOLLII Benth.? Yarungshan, Suru-Sirimarg (not mature). 
STELLATUM LINDLEYANUM (Klotzsch) C. B. Clarke. Lachalung. 
PRANGOS PABULARIA Lindl. Matayan. 
BUPLEURUM FALCATUM L. Zoji to Matayan, Suru. 
“ FALCATUM NIGROCARPA (Jacquem.) C. B. Clarke. Fotu La. 
TENUE Buch.-Ham.* Lamayuru (Hend.). 
PITURANTHOS THOMSONI C. B. Clarke.* ‘‘Western Tibet’ (FBI). 
CarRuM CarviL. Leh, in the village. 
PIMPINELLA SAXIFRAGA DISSECTIFOLIA C. B. Clarke. ‘‘ Western Tibet’ (FBI), Gya? 
(R.R.S.). 
LIGUSTICUM THOMSONI C. B. Clarke. Common. 
FERULA JAESCHKEANA Vatke. Matayan. 
HERACLEUM THOMSONI C. B. Clarke.* Ladak (FBI). 
THOMSONI GLABRIOR C. B. Clarke.* Dras (Hend.). 
. PINNATUM C. B. Clarke. Moolbeck, Himis? 
c CANDICANS Wall. Zoji to Matayan, Dras? 
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PRIMULACEAE 


PRIMULA DENTICULATA CAPITATA (Hook.).* Zoji La (Hend.). 
" FARINOSA L.* ‘‘Western Tibet’? (FBI). 
= HEYDEI Watt.* ‘Western Tibet’’ (FBI). 
1 SIBIRICA Jacq. Fotu La, Lachalung, Chamba Kharbu. 
me BREVICALYX DC. Kangi (Meebold). 
ee INVOLUCRATA Wall.* ‘‘ Western Tibet’ (FBI). 
ELLIPTICA Royle. Rupshu to Lahoul (R.R.S.), Ladak (FBI). 
* MEEBOLDII Pax.* Kangi (Meebold). 
: PURPUREA Royle (included under P. Stuartit in FBI). Leh (specimens 
given by Dr. Schmidt), Yarungshan. 
PRIMULA STUARTIL Wall.* ‘‘Western Tibet’? (FBI). 
ANDROSACE ROTUNDIFOLIA GLANDULOSA Hook. f.* ‘‘Western Tibet’’ (FBI). 
3 ROTUNDIFOLIA THOMSONI Hook. f.* ‘‘Western Tibet’’ (FBI). 
SEPTENTRIONALIS L. Spituk. 
A1IzOON Duby.* Dras (Hend.), ‘‘ Western Tibet’’ (FBI). 
is SEMPERVIVOIDES Jacquem.* ‘‘Western Tibet’ (FBI). 
MICROPHYLLA Hook. f.* ‘‘Western Tibet’’ (FBI). 
on SARMENTOSA Wall.* Ladak (Hend.). 
SARMENTOSA PRIMULOIDES (Duby) Hook.f. Matayan. 
o CHAMAEJASME Wulf.* Ladak (Hend.). 
CHAMAEJASME CORONATA Hook. f.* ‘‘ Western Tibet’’ (FBI). 
VILLOSA L. Fotu La, Sapi. 
GLAUX MARITIMA L.* Ladak (Hend.), ‘‘Western Tibet’’ (FBI). 
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PLUMBAGINACEAE 


ACANTHOLIMON LYCOPODIOIDES Boiss. A remarkable sharp-leaved, tufted plant; 
common on the passes in Ladak. 
STATICE MACRORRHABDOS Boiss.* Ladak (FBI). 


OLEACEAE 


FRAXINUS EXCELSIOR L.* Ladak (FBI). 


GENTIANACEAE 


JAESCHKEA LATISEPALA C. B. Clarke.* ‘‘Western Tibet ’’ (FBI). 
GENTIANA MOORCROFTIANA Griseb. Kharbu, Sapi La, Suru to Sirimarg. 
AUREA L. Kharbu, Sapi La, Moolbeck? 
THOMSONI C. B. Clarke.* Karakorum, Nubra (FBI). 
BOREALIS Bunge.* ‘‘Western Tibet’’ (FBI). 
TENELLA Rottb. Yarungshan, Himis Shupko. 
aquatica L. Leh, Himis Shupka, Himis Lachalung La. 
HUMILIS Stev. Fotu La. 
PSEUDO-HUMILIS Burk.* Leh, Himis, Kargil, Rupshu, ete. (7) 
PYGMAEA C. B. Clarke.* Karakorum, Nubra (FBI). 
SQUARROSA Ledeb.* ‘‘Western Tibet ’’ (FBI). 
CARINATA Griseb. Yarungshan. 
3 HuGELIiI Griseb.* Zanskar (FBI). 
DECUMBENS L. Sapi La. 
SERRATA Gunner. Kharby, Gya, Fotu La. 
SERRATA Stracheyi (C. B. Clarke) comb. nov. (G. detonsa Stracheyi C. Be 
Clarke). Himis Shupka. 
GENTIANA LEUCOMELAENA Maxim.* Kangi (Meebold). 
PLEUROGYNE CARINTHIACA G. Don. Rusi La, Sapi La. 
a THOMSONI C. B. Clarke. Fotu La. 
BRACHYANTHERA C. B. Clarke.* Karakorum (FBI). 
SWERTIA CORDATA Wall. ‘‘Western Tibet ’’ (FBI). 
. PETIOLATA Royle. Rusi La, Sapi La? 
HALENIA ELLIPTICA D. Don. Himis Shupka. | 


APOCYNACEAE 
APOCYNUM VENETUM L. Khalotse. 


ASCLEPIADACEAE 


CYNANCHUM GLAUCUM Wall. Kargil, Saspola. 

“ ACUTUM LL. Namika La. . 
HerYpDEI Hook. f. Between Saspola and Khalotse. My specimens are 
from the type locality, and it seems that this may be only a form of C. acutum 
with overlapping basal lobes to the leaves. 


CONVOLVULACEAE 


CUSCUTA CAPITATA Roxb. Barso Valley, on Galium. 
mr EUROPAEA L. Indus Valley, up to 11,000 ft. alt. The species which J.L. 
Stewart reported as common under the name C. planiflora Tenore is probably this. 
CONVOLVULUS ARVENSIS L. <A weed of cultivated land in Ladak. 
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BORAGINACEAEF 


ACTINOCARYA TIBETICA Benth. Nubra, near Karsar Village (FBI). 
OMPHALODES THOMSONI C. B. Clarke.* Nubra (FBI). 
CYNOGLOSSUM PETIOLATUM A. DC.* Zanskar (FBI). 
. WaLticuit G. Don. Drags, Kharbu? Iam following Collett (13) in 
including C. denticulatum G. Don here. 
LINDELOFIA BENTHAMI Hook. f. Leh, Namika La. 
SOLENANTHUS CIRCINATUS Ledeb. Zanskar (FBI). 
PARACARYUM HELIOCARPUM Kern. Matayan to Dras. 
THOMSONI C. B. Clarke.* Nubra (FBI). 
HIMALAYENSE C. B. Clarke. Nubra (FBI), without definite locality 
(R.R.S.). 
PARACARYUM TIBETICUM C. B. Clarke. Himis Shupka, Khalotse to Yuru. 
ECHINOSPERMUM BARBATUM Lehm.* Ladak (Hend.). 
" REDOWSKII Lehm.* Leh (FBI). 
- SEMIGLABRUM Ledeb.* ‘‘Western Tibet’’ (FBI). 
ERITRICHIUM STRICTUM Decne. Fotu La? Khardong? (R.R.S.), ‘‘Western Tibet” 
(FBI). . 
ERITRICHIUM SPATHULATUM C. B. Clarke.* ‘‘ Western Tibet” (FBI). 
se TIBETICUM C. B. Clarke.* Ladak (FBI). 
ASPERUGO PROCUMBENS L.* ‘‘ Western Tibet’’ and the Karakorums (FBI). 
MICROULA BENTHAMI C. B. Clarke.* ‘‘ Western Tibet’’ (FBI). 
LYCOPSIS ARVENSIS L. Kharbu. 
MyosorTis SYLVATICA Hoffm. Yarungshan, Spituk? very near M. alpestris F. Wé 
Schmidt. 
MERTENSIA ECHIOIDES Benth.* ‘‘Western Tibet’’ (FBI). 
ss TIBETICA C. B. Clarke.* Karakorum (FBI). 
LITHOSPERMUM ARVENSE L.* ‘‘Western Tibet ’’ (FBI). 
MACROTOMIA BENTHAMI DC.* Kangi (Meebold). 
x PERENNIS Boiss. Dras. 
ARNEBIA TIBETANA Kurz. Saspola, Nyemo. 
oF THOMSONI C. B. Clarke. Ladak. 
ONOSMA ECHIOIDES L. Matayan. 
ROCHELIA STELLULATA Reichb.* Nubra (FBI). 
“ RECTIPES Stocks.* Zanskar (FBI). 
i CARDIOSEPALA Bunge.* Nubra (FBI). 


LABIATAE 


SCUTELLARIA PROSTRATA Jacquem. Zoji to Matayan, Suru to Wardwan. 
ms HEYDEI Hook. f.* Zanskar (FBI), Kangi (Meebold). 
MARRUBIUM LANATUM Benth. Tsokar Lake. 
NEPETA BOTRYOIDES Ait. Rupshu (FBI). 
= LINEARIS Royle. Matayan. 
" THOMSONI Benth.* Hanle (FBI). 
A DISCOLOR Royle. Zoji to Matayan, Khardong La, Rusi La, Nyemo, etc., 
Suru to Sirimarg; the specimens are rather large and may be near UN. spicata 
Benth. 





} Failure to get specimens in fruit made determinations of some of the Bora- 
ginaceae impossible. 
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NEPETA LONGIBRACTEATA Benth. Lachalung. 
as GLUTINOSA Benth. Baralacha. 
FLOCCOSA Benth. Common in the Indus Valley. 
LEUCOLAENA Benth. Dras, Suru, Kharbu. 
SALVIAEFOLIA Royle. Near Kargil. The relationship of the last two should 
be studied in the field. The dry specimens seem to intergrade. 
NEPETA NIVALIS Benth. Lachalung La. 
_ TIBETICA Benth. Lachalung La. 
ERIOSTACHYA Benth.* Khardong (Meebold). 
CALAMINTHA UMBROSA Fisch. & Mey. Zoji to Matayan. 
DRACOCEPHALUM HETEROPHYLLUM Benth. Gya, Khardong La, Lachalung. 
x STAMINEUM Kar. & Kir.* Ladak (Hend.), ‘‘ Western Tibet’ (FBI). 
= NUTANS L. Suru. 
PHLOMIS BRACTEOSA Royle. Yarungshan La. 
LAMIUM RHOMBOIDEUM Benth.* ‘‘Western Tibet’’ (FBI). 
. AMPLEXICAULE L. A weed in cultivated ground. 
ALBUM IL. Suru. 
STACHYS TIBETICA Vatke. Common in Indus Valley. 
PEROWSKIA ABROTANOIDES Kiril. Common in Ladak. 
ORIGANUM VULGARE L. Suru. 
THYMUS SERPYLLUM L. Dras, Lachalung. 
MENTHA SYLVESTRIS L. Common. 
ne ARVENSIS L.* Ladak, Indus Valley (Hend.). 
ELSHOLTZIA DENSA Benth. Suru. 
i PUSILLA Benth. Lachalung (FBI, asa variety of E. ertostachya Benth.). 
ms CRISTATA Willd.* ‘‘ Western Tibet’ (FBI). 


SOLANACEAE 


LYCIUM RUTHENICUM Murr. Nyemo, Tralse. 

PHYSOCHLAINA PRAEALTA Miers. A common weed. 

HYOSCYAMUS PUSILLUS L. Kharbu, Khalotse Himis; a remarkable range, from 
Egypt to Persia and the Altai. 

PuysALis ALKEKENGI L.* Burgo (Hend.), probably cultivated. 

SOLANUM NIGRUM L. Kargil. 
7 TUBEROSUM L. Introduced by the missionaries. About the finest tops 
I have ever seen were in Dr. Schmidt’s garden in Leh, 11,500 ft. alt. 

NICOTIANA RUSTICA L.* Ladak (J.L.S.). 
“ TaBacum L.* Dras (Hend.) 


SCROPHULARIACEAE 


VERBASCUM THAPSUS L. Dras to Kharbu, Barso Valley. 
SCROPHULARIA LUCIDA L. Zoji, Matayan. 
VARIEGATA Bieb.* Moolbeck (Hend.). 
ot DENTATA Royle. Kharbu? (R.R.S.), Ladak (FBI). 
er SCABIOSAEFOLIA Benth. Sapi La. 
MIMULUS STRICTUS Benth.* Indus Valley, Ladak (Hend.). 
LANCEA TIBETICA Hook. f. & Thoms. Fotu La, Leh. 
LIMOSELLA AQUATICA L.* ‘‘Western Tibet’’ (FBI). 
VERONICA DELTIGERA Wall. Matayan to Dras, Suru to Sirimarg. 
- CILIATA Fisch.? Rokshin, Nyemo. 
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VERONICA MACROSTEMON Bunge.* Zanskar (FBI). 

ANAGALLIS-AQUATICA L. Leh. 

BECCABUNGA L.* Ladak (Hend.). 

BILOBA L.* ‘‘Western Tibet’’ (FBI), Eastern Kangi (Meebold). 

LAXA Benth. Zoji to Matayan. 

AGRESTIS L.t ‘‘ Western Tibet” (FBI). 

LAGOTIS GLAUCA J. Gaertn. Rusi La. 
. GLOBOSA Hook. f.* ‘‘Western Tibet,’’ Therichan Pass (FBI), Kangi La 

(Meebold). 

LEPTORHABDOS BENTHAMIANA Walp.* Dras (FBI). 

EUPHRASIA OFFICINALIS L. Himis, Kharbu, Shergol. 

PEDICULARIS TENUIROSTRIS Benth. Suru. 

CHEILANTHIFOLIA Schrenk. Himis, Kharbu, Khalotse to Leh. 

os MOLLIS Wall.* Nubra (FBI). 

PYCNANTHA Boiss.* Kangi (Meebold). 

BICORNUTA Klotzsch. Suru-Sirimarg. 

SIPHONANTHA D. Don. Kharbu. 

RHINANTHOIDES Schrenk. Dras. It is difficult to separate this 
species, from the preceding at least when working with dry material. ’ 

PEDICULARIS LONGIFLORA Rudolph (P. tubiflora Fisch.). This is an unusually inter- 
esting species, with yellow flowers and a very long corolla tube. It is abundant 
in wet places. 

PEDICULARIS DOLICHORRHIZA Schrenk (P. fissa Hook. f.). Zoji to Matayan. 

7 OEDERI Vahl. P. versicolor Wahlenb. LanakLa (FBI), Zoji (Hend.). 

Like dozens of other plants this is found chiefly on the Indian side of the back- 
bone of the Himalayas and has only scattered stations on the Tibetan side. 


OROBANCHACEAE 


OROBANCHE CERNUA Loefl.* ‘‘Western Tibet’’ (FBI). 
= HANSII Kern. Shergol.- 


_ LENTIBULARIACEAE 


UTRICULARIA MINOR L.* Nubra (FBI). 


PLANTAGINACEAE 
PLANTAGO MAJOR L. Shergol. 
is TIBETICA Hook. f. & Thoms. Saspola, Gya, Tralse. 
BRACHYPHYLLA Edgew.* ‘‘Western Tibet’? (FBI), Kangi (Meebold). 


RUBIACEAE 


GALIUM APARINE L. Leh. 

7 VERUM L. Zoji to Matayan, Dras, Barso Valley. 
BOREALE L. Zoji, Zoji to Matayan, Sapi La, Barso Valley, Spituk. 
TRICORNE Stokes.* Leh (Hend.), ‘‘Western Tibet’”’ (FBI). 
PAUCIFLORUM Bunge. Rachogpa. 
RUBIA TIBETICA Hook. Fotu La, Rachogpa. 


ce 
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+ An undetermined species of Veronica with glandular hairs and very small 
flowers was collected at Dras. 
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CAPRIFOLIACEAE 


LONICERA GLAUCA Hook. f. & Thoms. Leh, Sapi La, Lachalung. 

ASPERIFOLIA Hook. f. & Thoms. Zoji to Matayan, Sapi La. 
RUPICOLA Hook. f. & Thoms.* ‘‘Western Tibet’? (FBI). 

SPINOSA Jacq. Lachalung, Fotu La, Chamba Kharbu. 
MICROPHYLLA Willd. Sapi La. 

HETEROPHYLLA Decne. To Matayan. 

MyrtiL_us Hook.-f. & Thoms.* Ladak (Hend.), Kangi (Meebold). 
CAERULEA L, Zoji La; not the typical form. 


VALERIANACEAE | 
VALERIANA DIOICA L. Ladak, probably correct but not in fruit; Kashmir to the 
Karakorum (FBI). 
VALERIANA STRACHEYI C. B. Clarke. Kargil. 
“ WALLICHII DC.* Kangi (Meebold). 


CAMPANULACEAE 

CAMPANULA LATIFOLIA L. Suru. 

. COLORATA TIBETICA Hook. f. & Thoms. Sapi {La, Kharbu, Saspola, 

Khalotse to Yuru. 

CAMPANULA ARGYROTRICHA Wall.* Eastern Kangi (Meebold). 

? CASHMIRIANA Royle. Leh, Sapi La, Chamba Kharbu. 
ARISTATA Wall. Gya, Himis Shupka, Suru to Sirimarg. 
CODONOPSIS OVATA Benth. Moolbeck, Kharbu. 
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COMPOSITAE 

ASTER HETEROCHAETA C. B. Clarke. Common up to 17,000 ft. alt. and very 

variable. 
ASTER TIBETICUS Hook. f. Common. 

**  ALTAICUS Willd.*t ‘‘Western Tibet’ (FBI). 
BRACHYACTIS UMBROSA Benth. Gya. 
= ROBUSTA Benth. Leh. May bea large variety of B. umbrosa. The 

pappus is lighter colored than in Thomson’s specimens. 

ERIGERON ANDRYALOIDES Benth. Namika La, Fotu La. 
BELLIDIOIDES Benth.* Kangi (Meebold). 

ALPINUS UNIFLORUS Hook. f. Yarungshan La, Leh. 
MULTICAULIS Wall. (under E. alpinus L. in FBI.) Common, especially 

in the Suru region. 
ERIGERON MULTIRADIATUS Benth. & Hook. f,f Zoji to Matayan. 
BLUMEA BIFOLIATA DC.* Leh (Meebold). 
FILAGO ARVENSIS L.* Dras (FBI). 
GIFOLA GERMANICA (L.) Dumort.* 
ANTENNARIA NANA Hook. f. & Thoms.* Nubra and Shayok Valleys, etc. (FBI). 
LEONTOPODIUM ALPINUM Cass. Very abundant and beautiful in the alpine region. 


ANAPHALIS NUBIGENA DC. Sapi La, Matayan to Dras, eee utes near Leh (Dr. 
Schmidt). 


+ There is much confusion over the limits of the Himalayan asters and erigerons, 


as they seem to intergrade. A species of Erigeron, apparently undescribed, was 
collected at Baralacha Pass. 
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ANAPHALIS STOLICZKAI C. B. Clarke.* ‘‘Western Tibet,’’ 5,000-10.000 ft. alt. 
(FBI). There is no part of Western Tibet as low as 5,000 ft. Hooker considers 
the species a state of A. virgata. 

ANAPHALIS VIRGATA Thoms. Himis Shukpa, Sapi La, near Kargil. 

“ CONTORTA Hook. f.* Dras (Hend.). 
GNAPHALIUM STEWARTII C. B. Clarke.* Karakorum (FBI). 
INULA OBTUSIFOLIA Kern. Common in Ladak. 
‘*  FALCONERI Hook. f.* ‘‘ Western Tibet’’ (Falconer), Skardu (Clarke). 
BARBATA Wall. Suru. My specimen seems to match J. barbata Wall., No. 
2061,'a species listed by Clarke (10) but not mentioned in FBI. 
INULA RHIZOCEPHALOIDES C. B. Clarke. Sapi La. 
‘* ROYLEANA DC.*} Kangi (Meebold). 

CHRYSANTHEMUM TIBETICUM C. B. Clarke. Himis Shupka (specimens viscid), 
Khalotse to Yuru (specimens not viscid). 

CHRYSANTHEMUM STOLICZKAI C. B. Clarke. Zoji-Matayan; much larger than 
Thomson’s specimens. 

CHRYSANTHEMUM RICHTERIA Benth. Namika La, Leh, Fotu La, Sapi La. 

os INDICUM L.* Ladak (J.L.S.); cultivated. 

TANACETUM FRUTICULOSUM Ledeb. Lachalung. 

n ARTEMISIOIDES Sch. Bip. Shergol Dras, Sapi La. 

GRACILE Hook. f. & Thoms. Ladak. 

TOMENTOSUM DC.* (FBI, as T. Senecionis J. Gay.) Reported by 
Stewart ascommon. This is a more eastern plant and is probably a mistake. 

TANACETUM NANUM C. B. Clarke.* Nubra Valley (FBI). 

a TIBETICUM Hook. f. & Thoms.* Parang and Lanak Passes (FBI), East 
Kangi (Meebold). 
TANACETUM LONGIFOLIUM Wall.* East Kangi (Meebold). 
ALLARDIA GLABRA Decne. Khardong, Sapi La, Rusi La. 
“3 VESTITA Hook. f. & Thoms.* Zanskar (FBI). 

NIVEA Hook. Sapi River; Khardong La. 

TOMENTOSA Decne. Rusi La, Baralacha. 

STOLICZKAI C. B. Clarke. Suru to Sirimarg. 

ARTEMISIA SALSOLOIDES Willd. Sapi La. 

* DrRACUNCULUS L.* Ladak (Hend.), ‘‘Western Tibet’’ (FBI). 

DESERTORUM Spreng. Suru? ‘‘Western Tibet’’ (FBI). 

PARVIFLORA Buch.-Ham. Reported by J. L. Stewart but probably 
misnamed (not listed from Ladak in FBI). 

ARTEMISIA SCOPARIA Waldst. & Kit. Leh. 

. STRICTA Edgew. ‘‘Western Tibet’’ (FBI). 
- MARITIMA L.* Ladak (FBI). 

TJOURNEFORTIANA Reichb. Shergol. 

c BIENNIS Willd. Leh (Meebold). 

LACINIATA Willd. Dras and Tankse Valleys (Hend.), Leh? (R.R.S.). 

SACRORUM Ledeb.* Ladak (J.L.S.), ‘‘Western Tibet’? (FBI). 

MoOoRCROFTIANA Wall. Himis, Shupka. 

PERSICA Boiss. Dras; immature and possibly A. maritima; ‘‘ Western 
Tibet”? (FBI). 

ARTEMISIA FALCONERIC. B. Clarke.* ‘‘ Western Tibet’’ (FBI), probably from Skardo. 
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+ An undetermined species of Inula was found in the Barso Valley. 
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ARTEMISIA STRACHEYI Hook. f. & Thoms.* Rupshu and Lanak La (FBI). 

ABSINTHIUM L.  Dras. 

MINOR Jacquem. Tsokar Lake, Lachalung La. 

- SIVERSIANA Willd. Nyemo, Leh, Dras. 

MACROCEPHALA Jacquem.* ‘‘Western Tibet’? (FBI). 

AMYGDALINA Decne.? Suru. 

TUSSILAGO FARFARA L. Zoji, Khalotse to Yuru. 

DORONICUM FALCONERI C. B. Clarke.* Karakorum (FBI). 

SENECIO CHRYSANTHEMOIDES DC. Sapi La, Zoji to Matayan, Matayan to Dias. 
a CORONOPIFOLIUS Desf.* Kangi (Meebold). 

. PEDUNCULATUS Edgew. Common in Indus Valley, Ladak. 
se DUBIUS Ledeb. Parang Pass (FBI). 
e ARNICOIDES FRIGIDA Hook. f. ‘‘Dwarf Sunflower,’’ one of the prettiest 
Ladak flowers; found in wet places. 
SENECIO TIBETICUS Hook. f.* Karakorum (FBI). 
CREMANTHODIUM DECAISNEI C. B. Clarke. Rusi La, Yarungshan La. 
H OBLONGATUM C. B. Clarke.* Leh (Meebold). 
WERNERIA NANA (Decne.) Benth. & Hook. f. (Ligularia nana Decne.), Rokshin, 
Lachalung. The involucre is cut more deeply than described. 

WERNERIA NANA AFFINIS C. B. Clarke. Baralacha Pass. Involucral cup cut more 
than half way down, ligules many nerved and twice as long as the bracts, leaves 
toothed. | 

ECHINOPS CORNIGERUS DC. ‘‘Globe Thistle,’’ dry hillsides in Ladak. 
ve NIVEUS Wall.* Dras (Hend.). 

ARCTIUM Lappa L. Near Suru. 

CouSINIA FALCONERI Hook. Fotu La. 

SAUSSUREA SCHULTZII Hook. f. Near Leh (specimens from Dr. Schmidt). 

BRACTEATA Decne. Lachalung. 

- THOMSONI C. B. Clarke.* Nubra (FBI). 

* SUBULATA C. B. Clarke.* Nubra (FBI). 

i STOLICZKAI C. B. Clarke.* ‘* Western Tibet”’ (FBI). 
m TARAXIFOLIA Wall. Gya. 

- FALCONERI Hook. f.* Karakorum (FBI). 

ch GRAMINIFOLIA Wall.* Ladak (FBI). 

7 GLANDULIGERA Sch.-Bip. Lachalung. 

- ELLIPTICA C. B. Clarke.* Karakorum (FBI). 

= Jacea C. B. Clarke. Barso Valley. 

* ALBESCENS Hook.f. & Thoms. Suru. 

~ SOROCEPHALA Hook. f. & Thoms. Rusi La, Yarungshan La. 

JURINEA CERATOCARPA Benth. Near Suru. 
ia CERATOCARPA DEPRESSA C. B. Clarke. Kharbu, Sapi La. 

CARDUUS NUTANS L.* Ladak (Hend.), Nubra (FBI). 
= THOMSONI Hook. f.* Ladak (FBI). 

TRICHOLEPIS TIBETICA Hook. f. & Thoms.* ‘Western Tibet” (FBI). 

CENTAUREA DEPRESSA Bieb. Moolbeck. 

CNICUS WALLICHII PLATYLEPIS Hook. f.* Dras (FBI). 

‘« _ ARVENSIS (L.) Hoffm. Kargil. 
KOELPINIA LINEARIS Pall. Sapi La. 
‘TRAGOPOGON PRATENSIS L. SapiLa? ‘‘ Western Tibet’’ (FBI). 


STEWART: FLORA OF LADAK, WESTERN TIBET 647 


TRAGOPOGON PORRIFOLIUS L.* ‘‘Western Tibet’ (FBI). 
SCORZONERA DIVARICATA Turcz. Dras, Kargil, Himis, Namika La. 
- PURPUREA L. Zoji to Matayan. 

CHONDRILLA GRAMINEA Bieb. Karakorum (FBI). 

TARAXACUM OFFICINALE Weber. Common, very variable and growing almost to the 
snow line. The Himalayan dandelions could be split up into species much more 
marked than Dahlstedt’s European ones. Some are very hairy, some alpine 
specimens have white flowers, some are very dwarf. 

TARAXACUM OFFICINALE PARVULUM (Walb.) Hook. f. Common. 

= LEUCANTHUM Ledeb.* Kangi (Meebold). 
SONCHUS ASPER (L.) Hill. Tralsi. 
- OLERACEUS L. Saspola. 
LACTUCA ORIENTALIS Boiss. Himis Shupka. 
sts SCARIOLA L. Suru? (R.R.S.), ‘‘Western Tibet’’ (FBI). 
a SATIVA L.* Cultivated in Ladak (Hend.). 
- UNDULATA Ledeb.* ‘‘Western Tibet’’ (FBI). 

LONGIFOLIA DC.* Common in Ladak (Hend.); possibly a mistake as 
Hooker (FBI) does not list the species from Ladak. 

LACTUCA TATARICA C. A. Mey. Without definite locality (R.R.S.), Nutra, Hanle, 
etc. (FBI). 

LACTUCA DECIPIENS C. B. Clarke. Suru to Sirimarg, Kharbu? 

CREPIS FLEXUOSA Benth. & Hook. f. Himis Shupka. 

‘‘ _ TENUIFOLIA Willd. Khalotse to Yuru. 
‘*  StoticzKal C. B. Clarke.* ‘‘Western Tibet’? and Karakorum (FBI). 


TABLE OF ALTITUDEST 


Baralacha Pass....... 16,200 ft. Rachogpa.........ee02e00% 13,400 ft. 
Barso Valley, Suru.... I1,000 Rokshin.......... Ms iil Sha cae 15,300 
DDYAS 2u26 weuweaS cnn 19,000 IGS boas. og ack wy eae e 16,000 
FOtit Load os duo tao 13,000 Sap Wasi. onekn eracaheeeras 14,500 
GVA READER ae 13,000 Saspola<i.i.056 ee eeseeeeie. (01700 
Himis..... rides: wpb uate as II,000 Saspola Drokpo............ II,000 
Himis Shupka........ 11,000 DHEIEO!. dic catn swan anette 9,000 
War ethos bad ce boneSs 8,700 Shishpur to Iljook.......... II,000 
Khalotse............. 9,500 DPIC a aoa oes oe ss pretates 10,500 
KAD <b 555 sade oes II,000 SUN cig ea eae eee beasts II,000 
Khardong La......... 17,600 Suru to Sirimarg ... 11,000 to 13,700 
Lachalung La........ 16,600 ST AMMISCAMA s: 25 i ove, 9.5 ee ees <a II,000 
Lamayurs tn cet ees II,000 PASC 2 boris Aken eae at as II.000 
TGCS eto Sere es echt II,500 Tsokar aK oid aa eats 15,500 
Matayans. ¢s:42%-% anaes 10,500 Varuneshanies 4 aaah Ba aot 15,500 
Moolbeck............ 9,000 ZONA Mi hc are ahaa eee II,300 
Namika La.......... 13,000 | Zoji to Matayan ... 11,300 to 10,500 
NYeM0 see ee 10,000 


t The plants were gathered very frequently between towns and so altitudes are 
only approximately correct as applied to the plants. 
t ‘‘La”’ is Tibetan for Pass. 
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